Direkte Bestimmung flächenhafter Verteilungen ionosphärischer elektrodynamischer Parameter aus Bodenmessungen: Theorie und Anwendung in sphärischen by Amm, Olaf
’LUHNWH%HVWLPPXQJIOlFKHQKDIWHU9HUWHLOXQJHQ
LRQRVSKlULVFKHUHOHNWURG\QDPLVFKHU3DUDPHWHUDXV
%RGHQPHVVXQJHQ
7KHRULHXQG$QZHQGXQJLQVSKlULVFKHQ.RRUGLQDWHQ
9RQGHU*HPHLQVDPHQ1DWXUZLVVHQVFKDIWOLFKHQ)DNXOWlW
GHU7HFKQLVFKHQ8QLYHUVLWlW&DUROR:LOKHOPLQD
]X%UDXQVFKZHLJ
]XU(UODQJXQJGHV*UDGHVHLQHV
’RNWRUVGHU1DWXUZLVVHQVFKDIWHQ
’UUHUQDW
JHQHKPLJWH
’LVVHUWDWLRQ
YRQ
2ODI$PP
DXV5HQGVEXUJ
5HIHUHQW 3URI’U.+*ODPHLHU
5HIHUHQW 3URI’U-8QWLHGW
HLQJHUHLFKWDP -DQXDU
PQGOLFKH3UIXQJDP $SULO
’UXFNMDKU
7HLOHUJHEQLVVHDXVGLHVHU$UEHLWZXUGHQPLW*HQHKPLJXQJGHU*HPHLQVDPHQ
1DWXUZLVVHQVFKDIWOLFKHQ)DNXOWlWYHUWUHWHQGXUFKGLH0HQWRULQRGHUGHQ0HQWRUGHU
$UEHLWLQIROJHQGHQ%HLWUlJHQYRUDEYHU|IIHQWOLFKW
3XEOLNDWLRQHQ
$PP2,RQRVSKHULFHOHPHQWDU\FXUUHQWV\VWHPVLQVSKHULFDOFRRUGLQDWHVDQGWKHLU
DSSOLFDWLRQ-*HRPDJ*HRHOHFWU
$PP20HWKRGRIFKDUDFWHULVWLFVLQVSKHULFDOJHRPHWU\DSSOLHGWRD+DUDQJ
GLVFRQWLQXLW\VLWXDWLRQ$QQ*HRSK\VLP’UXFN
7DJXQJVEHLWUlJH9RUWUlJH
$PP2’LUHNWH%HVWLPPXQJGHULRQRVSKlULVFKHQHOHNWURG\QDPLVFKHQ3DUDPHWHUDXV
IOlFKHQKDIWHQ%RGHQPHVVXQJHQ-DKUHVWDJXQJGHU’HXWVFKHQ
*HRSK\VLNDOLVFKHQ*HVHOOVFKDIW3RWVGDP
$PP27ZRGLPHQVLRQDO,QVWDQWDQHRXV7LPHVWHS’LVWULEXWLRQVRI,RQRVSKHULF
(OHFWURG\QDPLF3DUDPHWHUVIURP*URXQG%DVHGPHDVXUHPHQWVRYHUWKHZKROH
RUODUJHSDUWVRIWKHDXURUDO=RQH0HWKRGRI&KDUDFWHULVWLFVLQ6SKHULFDO
*HRPHWU\ 6FLHQWLILF$VVHPEO\RI,$*$ZLWK,&0$DQG6736\PSRVLDWK
8SSVDOD6FKZHGHQ
HVHQHUVFKOLHWDOOH’LQJH:(UVFKOLHHQGQlKUWHV
1lKUHQGJHVWDOWHWHV
*HVWDOWHQGYROOHQGHWHV
6RLVW*HVWDOWXQJ]XJOHLFK%HVWlWLJXQJGHV
*HVWDOWHQGHQ
6RLVW9ROOHQGXQJ]XJOHLFK%HVWlWLJXQJGHV%HJLQQHQGHQ
6ROFKHVJHVFKLHKWLQGHU*URHQ2UGQXQJ
1LFKWJHVFKLHKWHVDXI9HURUGQXQJ
6RLVW(UVFKDIIXQJGRFKNHLQ%HVLW]HU
6RLVW,QKDOWGRFKNHLQ*HEHU
6RLVW5HLIXQJGRFKQLFKW*HNDQQWHV
’DVLVWGDV*HKHLPQLVGHV8QJHNDQQWHQ
/$2 76( 7$2 7( .,1*
L
,QKDOWVYHU]HLFKQLV
(LQOHLWXQJ                                                         
+LVWRULVFKHV                                                
 hEHUEOLFN EHU DXVJHZlKOWH 0HWKRGHQ ]XU %HVWLPPXQJ GHU
(OHNWURG\QDPLNGHU,RQRVSKlUHDXVIOlFKHQKDIWHQ%RGHQPHVVXQJHQ
                                                      
7KHPHQVWHOOXQJGLHVHU$UEHLWXQG*OLHGHUXQJ                       
7KHRULH                                                         
hEHUEOLFN                                                 
 0RGHOODQQDKPHQ .RRUGLQDWHQV\VWHP XQG DXV GHQ $QQDKPHQ
IROJHQGH(LQVFKUlQNXQJHQ                                  
 9RP %RGHQ ]XU ,RQRVSKlUH )HOGWUHQQXQJ XQG IRUWVHW]XQJ GHU
0DJQHWIHOGVW|UXQJ DP %RGHQ VRZLH 8PUHFKQXQJ LQ lTXLYDOHQWH
6WU|PHPLWWHOV¯VSKHULFDOFDSKDUPRQLFDQDO\VLVµ6&+$          
5RWDWLRQVXQGGLYHUJHQ]IUHLHLRQRVSKlULVFKH(OHPHQWDUVWURPV\VWHPH
LQ VSKlULVFKHQ.RRUGLQDWHQXQG$QZHQGXQJVEHLVSLHODQKDQGGHV
0RGHOOHVHLQHV&RZOLQJ.DQDOV                              
 hEHUEOLFN EHU IUKHUH $UEHLWHQ                                      
 6SKlULVFKH (OHPHQWDUVWURPV\VWHPH XQG LKUH 6XSHUSRVLWLRQ ]X UHDOHQ
6WURPV\VWHPHQ                                                   
 %HUHFKQXQJ GHV JHVDPWHQ URWDWLRQV XQG GLYHUJHQ]IUHLHQ $QWHLOHV HLQHV
6WURPV\VWHPHV                                                   
 $QZHQGXQJVEHLVSLHO 0RGHOO HLQHV &RZOLQJ.DQDOV                       
 (LQH %HPHUNXQJ ]XU $EVFKlW]XQJ IHOGSDUDOOHOHU 6WU|PH DXV lTXLYDOHQWHQ
6WU|PHQ ÅPLW EORHP $XJHµ                                        
.HUQJOHLFKXQJHQGHU&KDUDNWHULVWLNHQPHWKRGH                     
([SOL]LW]HLWDEKlQJLJH6LWXDWLRQHQ                               
(LQLJH0HWKRGHQ]XU,QWHUSRODWLRQYRQ0HGDWHQDXIHLQUHJXOlUHV*LWWHU       
LL
hEHUEOLFN                                                 
,QYHUVHGLVWDQFH0HWKRGH                                    
7HVVHODWLRQVPHWKRGHQ                                        
 /LQHDUH 7ULDQJXODWLRQV,QWHUSRODWLRQ                                  
 QDWXUDO QHLJKERXU  ,QWHUSRODWLRQ                                     
+DUPRQLVFKH,QWHUSRODWLRQ                                    
PLQLPXPFXUYDWXUH,QWHUSRODWLRQ                              
.ULJLQJ                                                   
 ,QWHUSRODWLRQ YRQ 9HNWRUIHOGHUQ PLWWHOV GLYHUJHQ]IUHLHU XQG
URWDWLRQVIUHLHUVSKlULVFKHU(OHPHQWDUV\VWHPH                    
 $QZHQGXQJ DQKDQG HLQHV HOHNWURG\QDPLVFKHQ 0RGHOOHV GHU Q|UGOLFKHQ
3RODUOLFKW]RQH                                                 
$QZHQGXQJHQDQKDQGYRQ0HGDWHQ                                   
.ULWHULHQIUGLH(UHLJQLVDXVZDKO                               
%HVFKUHLEXQJGHU0HJHUlWH                                   
 .RKlUHQWH 5DGDUDQODJHQ 67$5( XQG 6XSHU'$51                       
 0DJQHWRPHWHUNHWWHQ XQG DUUD\V                                     
(UHLJQLVVHPLW60$XQG67$5(’DWHQ                          
 +DUDQJ'LVNRQWLQXLWlW DP  2NWREHU                             
 6WDUNH XQG ORNDOLVLHUWH ORQJLWXGLQDOH /HLWIlKLJNHLWVHUK|KXQJ LP ZHVWZlUWLJHQ
(OHNWURMHW DP  'H]HPEHU                                      
(UHLJQLVPLW’DWHQGHU,0$*(XQG*U|QODQG0DJQHWRPHWHUNHWWHQ
VRZLHGHV6XSHU’$515DGDUV                              
 9HUVWlUNWH .RQYHNWLRQ LP 1DFKPLWWDJVHNWRU ZlKUHQG HLQHV 7HLOVWXUPHV LP
0LWWHUQDFKWVHNWRU DP  0lU]                                   
=XVDPPHQIDVVXQJ’LVNXVVLRQXQG$XVEOLFN                             
LLL
$SSHQGL[
$hEHUEOLFNEHUGLHHUVWHOOWHQ3URJUDPPH
$ hEHUEOLFN EHU GLH 3URJUDPPH QDFK EHQXW]WHQ 3URJUDPPLHUVSUDFKHQ XQG 3ODWWIRUPHQ
$ 'LH ZLFKWLJVWHQ 'DWHLIRUPDWH
$ +DXSWJUXSSH 9LVXDO %DVLF IU 06'26  3URJUDPPH
$ 7HOD  3URJUDPPH $XVZDKO
$ )2575$1   3URJUDPPH
.DSLWHO  (LQOHLWXQJ

(LQOHLWXQJ
+LVWRULVFKHV
:HUHLQPDOLQHLQHUNODUHQ3RODUQDFKWGLHSUlFKWLJH]ZLVFKHQ%|JHQ:HOOHQXQG
6WUDKOHQZHFKVHOQGH]XJOHLFKXQZLUNOLFKXQG]HUEUHFKOLFKZLUNHQGH/HXFKWHUVFKHLQXQJ
GHU3RODUOLFKWHUJHVHKHQKDWZLUGVLFKGHUHQ)DV]LQDWLRQVFKZHUOLFKHQW]LHKHQN|QQHQ
’LHHUVWHQEHUOLHIHUWHQ%HVFKUHLEXQJHQGLHVHUDXIIlOOLJVWHQ0DQLIHVWDWLRQGHUSK\VLND
OLVFKHQ 9RUJlQJH LQ GHU REHUHQ (UGDWPRVSKlUH VWDPPHQ YRQ GHQ JULHFKLVFKHQ 3KL
ORVRSKHQ$QD[DJRUDVXQG$ULVWRWHOHVHUHUZlKQWVLHLQVHLQHU¯0HWHRURORJLHµVRZLHYRQ
FKLQHVLVFKHQ$VWURQRPHQXP-DKUHYRU&KULVWL*HEXUW’LHEOLFKH%H]HLFKQXQJ
¯DXURUDERUHDOLVµIUGLHVH/HXFKWHUVFKHLQXQJHQZXUGHYRQ*DVVHQGLHLQJHIKUW
3RODUOLFKWHU WUHWHQDPKlXILJVWHQLQGHQEHLGHQ3RODUOLFKWRYDOHQGHU(UGHDXIGLHGLH
EHLGHQJHRPDJQHWLVFKHQ3ROHLP$EVWDQGYRQFDXPJHEHQ,KUH+lXILJNHLWIlOOW]X
GHQ3ROHQKLQODQJVDP]XPbTXDWRUKLQGDJHJHQVWHLODE.HUW],Q([WUHPIlOOHQ
N|QQHQVLHDEHUVRJDULQQLHGHUHQ%UHLWHQZLHLQ,QGLHQbJ\SWHQRGHU*XDWHPDODE]Z
DXIGHU6GKDOENXJHODXI0DXULWLXVXQG5pXQLRQEHREDFKWHWZHUGHQ&KDSPDQ
(LQH ]ZHLWH LQ GHU1HX]HLW QDFK GHU (QWGHFNXQJ GHV0DJQHWLVPXV EHREDFKWHWH
0DQLIHVWDWLRQGHUVHOEHQSK\VLNDOLVFKHQ9RUJlQJHLVWGLH5LFKWXQJVlQGHUXQJGHU.RP
SDQDGHO LQ SRODUHQ %UHLWHQ’D ]ZLVFKHQ GHQ EHLGHQ 3KlQRPHQHQ HLQH %H]LHKXQJ
EHVWHKWZXUGH]XHUVWYRQ2+LRUWHUXQG$&HOVLXVQDFKJHZLHVHQGLHPHKUDOV
(LQ]HOEHREDFKWXQJHQYRQ$EZHLFKXQJHQGHU.RPSDQDGHOLQ8SSVDOD6FKZHGHQPLW
3RODUOLFKWEHREDFKWXQJHQ LQ 6NDQGLQDYLHQ NRUUHOLHUWHQ +LRUWHU ’LHVH 6WXGLHQ
QDKPGDQQ&)*DX]XP$XVJDQJVSXQNWIUVHLQH7KHVHGDGLHEHREDFKWHWHQ0D
JQHWIHOGVW|UXQJHQGXUFKHOHNWULVFKH6WU|PHLQGHU$WPRVSKlUHYHUXUVDFKWZHUGHQ*DX
(UHQWZLFNHOWHHLQHELVKHXWHYHUZHQGHWHH[DNWHPDWKHPDWLVFKH)RUPXOLHUXQJ]XU
%HVFKUHLEXQJGLHVHU6WU|PHGXUFKVSKlULVFKHKDUPRQLVFKH.RHIIL]LHQWHQXQGHQWZDUI
DXFKGDV HUVWH0HLQVWUXPHQWPLWGHPDOOHGUHL.RPSRQHQWHQGHV(UGPDJQHWIHOGHV
JOHLFK]HLWLJJHPHVVHQZHUGHQN|QQHQ
*HVLFKHUWH(UNHQQWQLVVHEHUGLH+|KHXQG8UVDFKHGHUHOHNWULVFKHQ6WU|PHLQGHU
$WPRVSKlUHVWDPPHQHUVWDXVXQVHUHP-DKUKXQGHUWXQGVLQGGHU(QWGHFNXQJGHU5DGLR
WHFKQLN]XYHUGDQNHQ$SSOHWRQXQG%DUQHWWNRQQWHQGLH5HIOH[LRQYRQ5DGLR
ZHOOHQDQHLQHUOHLWIlKLJHQ6FKLFKWLQHWZDNP+|KHQDFKZHLVHQXQG:DWVRQ:DWW
 JDE LKUGHQ1DPHQ¯,RQRVSKlUHµ’LHELVKHXWHJHEUlXFKOLFKH(LQWHLOXQJGHU
,RQRVSKlUHQVFKLFKWHQLQ’NP(NPXQG)6FKLFKWREHUKDOENP
Q
H
3(
(
+
(
3
3- Q
H
3(
.DSLWHO  (LQOHLWXQJ

VWDPPW HEHQIDOOV YRQ $SSOHWRQ XQG OHLWHW VLFK DXV W\SLVFKHQ 5HIOH[LRQVQLYHDXV GHU
5DGLRZHOOHQKHUYJO6LOEHUVWHLQ&KDSPDQOLHIHUWHHLQH7KHRULHGLHGDV
(QWVWHKHQGHU,RQRVSKlUHQVFKLFKWGXUFK,RQLVDWLRQVSUR]HVVHHUNOlUWZHOFKHYRP89
$QWHLOGHU6RQQHQVWUDKOXQJKHUYRUJHUXIHQZHUGHQ
’HUEHUHLWVYRQ%LUNHODQGGXUFKHLQ$QDORJPRGHOOHQWZLFNHOWH*HGDQNHGD
REHUKDOEGHU,RQRVSKlUHHOHNWULVFKH6WU|PHSDUDOOHO]XP(UGPDJQHWIHOGIOLHHQZXUGH
VSlWHUYRQ+$OIYpQZLHGHUDXIJHQRPPHQ]%$OIYpQMHGRFKYRQGHUGDPDOV
GRPLQLHUHQGHQ6FKXOH&KDSPDQVQLFKWDN]HSWLHUWGLHDQQDKPGDVLFKDOOH,RQRVSKl
UHQVWU|PHLQGHU,RQRVSKlUHVHOEVWVFKOLHHQXQGIROJOLFKNHLQH’LYHUJHQ]HQDXIZHLVHQ
’DGXUFK0DJQHWIHOGPHVVXQJHQDP%RGHQDOOHLQSULQ]LSLHOONHLQH$XVVDJHEHUP|JOLFKH
’LYHUJHQ]HQMHQHU6WU|PHJHPDFKWZHUGHQNDQQYJO$EVFKQLWWZXUGHGHU.RQIOLNW
HUVWGXUFK6DWHOOLWHQPHVVXQJHQIHOGSDUDOOHOHU6WU|PH(QGHGHUHUXQG$QIDQJGHU
HU-DKUHHQWVFKLHGHQ=PXGDHWDO,MLPD
+HXWHXPIDVVHQGLH0HPHWKRGHQ]XUERGHQJHVWW]WHQ(UIRUVFKXQJGHU,RQRVSKlUH
QHEHQGHQRSWLVFKHQ%HREDFKWXQJHQPLW$OO6N\FDPHUDVXQG3KRWRPHWHUQVRZLHGHQ
0DJQHWRPHWHUPHVVXQJHQ XD ,RQRVRQGHQ GLH SXQNWZHLVH GLH +|KHQYHUWHLOXQJ GHU
(OHNWURQHQGLFKWH ELV]XGHUHQ0D[LPXPLQGHU)6FKLFKWEHVWLPPHQN|QQHQ5LR
PHWHUGLHGLH$EVRUSWLRQNRVPLVFKHU6WUDKOXQJGXUFKGLH,RQRVSKlUHPHVVHQVRZLHGLH
]XQHKPHQGZLFKWLJHUZHUGHQGHQNRKlUHQWHQXQGLQNRKlUHQWHQ5DGDUUFNVWUHXDQODJHQ
0LWOHW]WHUHQN|QQHQSXQNWZHLVHGDVLRQRVSKlULVFKHHOHNWULVFKH)HOG GLHLRQRVSKlUL
VFKHQK|KHQLQWHJULHUWHQ+DOOXQG3HGHUVHQ/HLWIlKLJNHLWHQ XQG VRZLHGDUDXVGLH
,RQRVSKlUHQVWU|PH EHVWLPPW]XGHPZHLWHUH3DUDPHWHUZLH RGHUGLH,RQHQXQG
(OHNWURQHQWHPSHUDWXUHQ 7  XQG 7  PLW HUVWHUHQ SUDNWLVFK LQVWDQWDQH IOlFKHQKDIWH
L H
0HZHUWH YRQ  JHZRQQHQZHUGHQ YJO $EVFKQLWW ’HVZHLWHUHQ VLQG VHLW GHU
]ZHLWHQ+lOIWHXQVHUHV-DKUKXQGHUWV¶LQVLWX•%HREDFKWXQJHQLQGHU,RQRVSKlUH]XQlFKVW
KDXSWVlFKOLFKPLW%DOORQVXQG5DNHWHQLQMQJVWHU=HLW]XQHKPHQGPLW6DWHOOLWHQYRQ
%HGHXWXQJ(LQHhEHUVLFKWEHUKHXWLJH0HYHUIDKUHQJLEW.HOOH\
%RGHQJHVWW]WH %HREDFKWXQJHQ KDEHQ GHQ SULQ]LSLHOOHQ 9RUWHLO GD PLW LKQHQ
IOlFKHQKDIWHLQVWDQWDQH9HUWHLOXQJHQGHULRQRVSKlULVFKHQHOHNWURG\QDPLVFKHQ3DUDPHWHU
HUPLWWHOWZHUGHQN|QQHQ’LH.HQQWQLVVROFKHU9HUWHLOXQJHQLVWXDGHVKDOEYRQ%HGHX
WXQJZHLOGLH,RQRVSKlUHLQGHU$UWHLQHV%LOGVFKLUPHVHLQ$EELOGGHVHUKHEOLFKJU|HUHQ
5DXPEHUHLFKHV GHU 0DJQHWRVSKlUH GDUVWHOOW GD GLH 3DUWLNHO LQ GHU 0DJQHWRVSKlUH
HQWODQJGHU(UGPDJQHWIHOGOLQLHQOHLFKWEHZHJOLFKVHQNUHFKW]XLKQHQMHGRFKIDVWXQEH
ZHJOLFK VLQG XQG MHGHU EHOLHELJH2UW LQGHU0DJQHWRVSKlUH LQGHU5HJHO GXUFK HLQH
)HOGOLQLHPLWJHQDXHLQHPRGHU]ZHL3XQNWHQGHU,RQRVSKlUHYHUEXQGHQLVW
.DSLWHO 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’HU3UR]HGHU9HUNQSIXQJLRQRVSKlULVFKHUPLWPDJQHWRVSKlULVFKHQ/RNDWLRQHQZLUG
¯0DSSLQJµ JHQDQQW 1HEHQ0DJQHWIHOGOLQLHQ ]% 7V\JDQHQNR  6WHUQ 
ZHUGHQHOHNWULVFKH)HOGHU7RLYDQHQLRQRVSKlULVFKH6WURPV\VWHPH6XQ HWDO
XQGIHOGSDUDOOHOH6WU|PH]%5XVVHOOHWDO-DQKXQHQXQG.RVNLQHQ
LQGLH0DJQHWRVSKlUHSURML]LHUW/HW]WHUH5HVXOWDWH]HLJHQGDGLH¶IHOGSDUDOOHOHQ•6WU|PH
DXHUKDOEYRQHWZD5 $EVWDQGYRQGHU(UGHHUKHEOLFKYRQGHU5LFKWXQJGHU(UG
(
PDJQHWIHOGOLQLHQDEZHLFKHQXQGLKU0DSSLQJGDKHUVHKUNRPSOL]LHUWLVW
+LQVLFKWOLFKGHULQWHUHVVLHUHQGHQHOHNWURG\QDPLVFKHQ3KlQRPHQHLQGHU,RQRVSKlUH
VWHKHQVHLW%HJLQQGHU,RQRVSKlUHQIRUVFKXQJGLHDXIGHU0RUJHQE]Z$EHQGVHLWHGHV
3RODUOLFKWRYDOVHQWODQJIOLHHQGHQ2VWXQG:HVWZlUWV(OHNWURMHWV]%%DXPMRKDQQHWDO
%DXPMRKDQQXQG.DPLGH/KUHWDOGLH+DUDQJ’LVNRQWLQXLWlW
GHILQLHUW YRQ+DUDQJ DOVhEHUJDQJVEHUHLFK ]ZLVFKHQGHQEHLGHQ -HWV DXIGHU
1DFKWVHLWH,QKHVWHUHWDO.RVNLQHQXQG3XONNLQHQ$PPEVRZLH
GLHPLWEHL7HLOVWUPHQDXIWUHWHQGHQ3RODUOLFKWIRUPHQYHUEXQGHQHQ6WURPV\VWHPHZLH
]%GHUZHVWZDUGWUDYHOLQJVXUJH:76]%2SJHQRRUWKHWDO$LNLRXQG.DLOD
 LP9RUGHUJUXQG (LQH=XVDPPHQIDVVXQJ YRQ$UEHLWHQ EHU GLHVH 3KlQRPHQH
ZlKUHQGGHU,QWHUQDWLRQDO0DJQHWRVSKHULF6WXG\,06JHEHQ8QWLHGWXQG
%DXPMRKDQQ  :HLWHUKLQ LQWHUHVVLHUHQ HOHNWURPDJQHWLVFKH 3XOVDWLRQHQ ]%
*ODPHLHUHWDO9RQ]XQHKPHQGHU%HGHXWXQJZHLOGXUFKYHUEHVVHUWH0DSSLQJ
7HFKQLNHQXQGVWHLJHQGH9HUIJEDUNHLWYRQ6DWHOOLWHQGDWHQEHVVHU]X]XRUGQHQVLQGGLH
LRQRVSKlULVFKHQ6LJQDWXUHQYRQQLFKWPLW7HLOVWUPHQYHUEXQGHQHQ3UR]HVVHQ LQGHU
0DJQHWRVSKlUHZLH(UHLJQLVVHNXU]]HLWLJHUK|KWHU5HNRQQHNWLRQDQGHU0DJQHWRSDXVH
IOX[WUDQVIHUHYHQWV]%/RFNZRRGXQG6PLWKGHUHQLRQRVSKlULVFKH$XVZLUNXQ
JHQDQXQGlTXDWRUZlUWVGHUlTXDWRUZlUWLJHQ*UHQ]HGHU3RODUNDSSH]XHUZDUWHQVLQG
(LQGHOOXQJHQ GHU 0DJQHWRVSKlUH GXUFK ’LFKWHYDULDWLRQHQ LP DQVWU|PHQGHQ VRODUHQ
:LQGDOVGHUHQLRQRVSKlULVFKH6LJQDWXUHQ¯7UDYHOLQJ&RQYHFWLRQ9RUWLFHVµDQJHQRP
PHQZHUGHQ*ODPHLHU<DKQLQHWDO/KUHWDORGHUSODVPDVKHHW
WUDQVLHQW IORZV .DXULVWLH HW DO  LP 6FKZHLI GHU0DJQHWRVSKlUH (LQZHLWHUHU
)RUVFKXQJVVFKZHUSXQNW LVW GLH JOREDOH5HDNWLRQ GHV ,RQRVSKlUHQ]XVWDQGHV DXI JUR
VNDOLJHbQGHUXQJHQGHU5LFKWXQJXQG,QWHQVLWlWGHVLQWHUSODQHWDUHQ0DJQHWIHOGHV,0)
]%/HYLWLQHWDO.QLSSHWDO
’LH RELJH EHLVSLHOKDIWH $XI]lKOXQJ YHUGHXWOLFKW GHQ KRKHQ 6WHOOHQZHUW GHQ GLH
%HVWLPPXQJGHU(OHNWURG\QDPLNGHU,RQRVSKlUHEHLGHU(UIRUVFKXQJGHVJHNRSSHOWHQ
6\VWHPVDXV6RQQHQZLQG0DJQHWRVSKlUHXQG,RQRVSKlUHKDW
3(
3%
3%
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hEHUEOLFN EHU DXVJHZlKOWH0HWKRGHQ ]XU%HVWLPPXQJGHU(OHNWURG\QDPLNGHU
,RQRVSKlUHDXVIOlFKHQKDIWHQ%RGHQPHVVXQJHQ
’DGHU6FKZHUSXQNWGHUYRUOLHJHQGHQ$UEHLWDXIGHU7KHRULHXQG’XUFKIKUXQJ
HLQHUVSH]LHOOHQ0HWKRGH]XU%HVWLPPXQJYRQIOlFKHQKDIWHQ9HUWHLOXQJHQGHULRQRVSKl
ULVFKHQPDNURVNRSLVFKHQ(OHNWURG\QDPLNPLW%RGHQPHGDWHQOLHJHQZLUGV$EVFKQLWW
 VROOHQ LP IROJHQGHQ HLQH $XVZDKO ELVKHULJHU0HWKRGHQ GLH ]X GLHVHP =ZHFN
YHUZHQGHWZHUGHQQlKHUYRUJHVWHOOWZHUGHQ7DEHOOHJLEWHLQHhEHUVLFKWEHUGLHKLHU
HUOlXWHUWHQ9HUIDKUHQ
’DV¶WULDODQGHUURU•0RGHOOLHUHQLVWNHLQVSH]LHOOIUGLH,RQRVSKlUHQSK\VLNHQWZLN
NHOWHV9HUIDKUHQVRQGHUQILQGHWLQGHU*HRSK\VLNEUHLWH$QZHQGXQJ]%EHLP0RGHO
OLHUHQYRQ6W|UN|USHUQLQGHU$QJHZDQGWHQ*HRSK\VLNYJO]%7HOIRUGHWDO
’LHJHVXFKWHQ*U|HQLQXQVHUHP)DOOGLHLRQRVSKlULVFKHQ/HLWIlKLJNHLWHQ( XQG( 
+ 3
ZHUGHQPRGHOOLHUWXQGPLWDXI0HZHUWHQEHUXKHQGHQ0RGHOOHQYRQ NRPELQLHUWXP
GLH0DJQHWIHOGVW|UXQJ DP%RGHQ]XEHUHFKQHQ’LH0RGHOOHIU( XQG( ZHUGHQVR
+ 3
ODQJH DQJHSDW ELV GLHhEHUHLQVWLPPXQJ ]ZLVFKHQ JHPHVVHQHP XQG EHUHFKQHWHP
KLQUHLFKHQGJXWLVW’LHVHV9HUIDKUHQNDQQLP3ULQ]LSPLWIDVW MHGHP’DWHQVDW]DQJH
ZDQGWZHUGHQ6HLQH1DFKWHLOHEHVWHKHQGDULQGDNHLQH,QIRUPDWLRQHQEHUGLH([LV
WHQ]XQGLQVEHVRQGHUHEHUGLH(LQGHXWLJNHLWGHU/|VXQJDOVREHULKUH$XVVDJHNUDIW
YRUOLHJHQ’DV ˜WULDO DQGHUURU•0RGHOOLHUHQZXUGH LQGHU/LWHUDWXUKDXSWVlFKOLFKDXI
0RGHOOJHELHWHGHU6NDOHQJU|HNPðNPKLHUDOV¯ORNDOµEH]HLFKQHWDQJH
ZDQGW]%%DXPMRKDQQHWDO2SJHQRRUWKHWDONDQQDEHULP*UXQGVDW]
DQDORJDXFKIUJURVNDOLJHUH8QWHUVXFKXQJHQYHUZHQGHWZHUGHQ
’LHDVVLPLODWLYHPDSSLQJRI LRQRVSKHULFHOHFWURG\QDPLFV $0,(0HWKRGH5LFK
PRQGXQG.DPLGH.QLSSHWDONDQQDOV(UZHLWHUXQJGHV˜WULDODQGHUURU•
0RGHOOLHUHQV DQJHVHKHQ ZHUGHQ 6LH LVW LQ GHU /DJH HLQH 9LHO]DKO XQWHUVFKLHGOLFKHU
0HVVXQJHQ IDOOV YRUKDQGHQ DXFK YRQ 6DWHOOLWHQ HLQ]XEH]LHKHQ GLH GXUFK WHLOZHLVH
H[DNWHWHLOZHLVHHPSLULVFKH5HODWLRQHQPLWGHPLRQRVSKlULVFKHQHOHNWULVFKHQ3RWHQWLDO
1YHUNQSIWZHUGHQZHOFKHVGLHSULPlUH$XVJDEHJU|HGHU0HWKRGHLVW’DVUHVXOWLHUHQ
GH1ZLUGDOV6XPPHYRQYRUJHJHEHQHQ%DVLVIXQNWLRQHQGXUFKHLQHQ0LQLPDOLVLHUXQJV
DOJRULWKPXVVREHVWLPPWGDHVPLWGHQGXUFKGLH0HJU|HQJHJHEHQHQ5HODWLRQHQ
P|JOLFKVWNRQVLVWHQWLVW(LQH)HKOHUDEVFKlW]XQJLVWIUGLHVH3UR]HGXUYHUIJEDU( XQG
+
( VLQG(LQJDEHJU|HQIUGLH0HWKRGH’DIOlFKHQKDIWH0HZHUWHIUEHLGH*U|HQ
3
QLFKWYRUOLHJHQPXDXIVWDWLVWLVFKH0RGHOOHIUVLH]XUFNJHJULIIHQZHUGHQ]%)XOOHU
5RZHOOXQG(YDQV’LHVH0RGHOOHZHUGHQ]ZDUPLW+LOIHGHUJHPHVVHQHQPDJQH
.DSLWHO  (LQOHLWXQJ
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0HWKRGH
EHQXW]W
0HVVXQJHQ
$QQDKPHQ
$QZHQ
GXQJV
JHELHW
]XHUVW
HQWZLFNHOW
-DKU
%HPHUNXQJHQ
¶WULDODQG
HUURU•
0HWKRGH
(%3 3
  
+ 3
ORNDO
JOREDO

°NDQQLP3ULQ]LSDXI
IDVWMHGHQ’DWHQVDW]
DQJHZHQGHWZHUGHQ
–NHLQH,QIRUPDWLRQ
EHU([LVWHQ]XQG
(LQGHXWLJNHLWGHU/|
VXQJ
$0,(
0HWKRGH
(%3 3
XQGDQGHUH
’DWHQDXFK
YRQ6DWHOOLWHQ
VWDWLVWLVFKH,Q
IRUPDWLRQHQ
  6WDWL
+ 3
VWLN
JOREDO 
°(UZHLWHUXQJGHU
¶WULDODQGHUURU•
0HWKRGHPLW)HKOHU
DEVFKlW]XQJ
°NDQQYLHOHYHUVFKLH
GHQH’DWHQVHWVQXW
]HQ
flEHQXW]WVWDWLVWLVFKH
¶DSULRUL•,QIRUPDWLRQ
XP’DWHQOFNHQ]X
VFKOLHHQ
–ELVKHUQLFKWDXI
ORNDOH3UREOHPHDQ
ZHQGEDU
.50
0HWKRGH
%3
  
+ 3
JOREDO
ORNDO

°9RUZlUWVPHWKRGH
–JURH8QVLFKHUKHL
WHQZHQQDXIORNDOH
3UREOHPHDQJHZDQGW
&KDUDN
WHULVWLNHQ
PHWKRGH
(%3 3
   
+ 3
ORNDO
JOREDO

°9RUZlUWVPHWKRGH
°,QIRUPDWLRQEHU
([LVWHQ]XQG(LQGHX
WLJNHLW
°SUl]LVHUDOV¶WULDO
DQGHUURU•
–EHQ|WLJWJXWH’D
WHQEHUGHFNXQJ
7DEHOOH  hEHUVLFKW EHU DXVJHZlKOWH 0HWKRGHQ ]XU %HVWLPPXQJ GHU LRQRVSKlULVFKHQ (OHNWURG\QDPLN PLW
+LOIH YRQ %RGHQPHVVXQJHQ LQ GHU 6SDOWH Å%HPHUNXQJHQµ EHGHXWHQ ° YRUWHLOKDIWHU ± QDFKWHLOKDIWHU XQG
¯ DPELYDOHQWHU 3XQNW
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WLVFKHQ%RGHQYDULDWLRQDXIHPSLULVFKHU%DVLVPRGLIL]LHUWJOHLFKZRKONDQQGHU5FNJULII
DXIVWDWLVWLVFKH(LQJDEHJU|HQGLH)lKLJNHLWGHU0HWKRGHVSH]LHOOH(LQ]HOVLWXDWLRQHQ]X
EHKDQGHOQEHHLQWUlFKWLJHQ’LHVH(LQVFKUlQNXQJNDQQ]XVDPPHQPLWGHU9HUZHQGXQJ
HPSLULVFKHU5HODWLRQHQDOV+DXSWQDFKWHLOGHU0HWKRGHDQJHVHKHQZHUGHQ,KU+DXSW
YRUWHLOLVWLKUH)OH[LELOLWlWJHJHQEHUVHKUYHUVFKLHGHQHQ(LQJDEHGDWHQVlW]HQ’LH$0,(
0HWKRGHZXUGHIUJOREDOH8QWHUVXFKXQJVJHELHWHNRQ]LSLHUWXQG LVWELVODQJQLFKW IU
ORNDOH8QWHUVXFKXQJHQYHUZHQGHWZRUGHQ
,P*HJHQVDW]]XGHQEHLGHQREHQHUZlKQWHQ0HWKRGHQLVWGLH.DPLGH5LFKPRQG
0DWVXVKLWD0LVKLQ .500HWKRGH 0LVKLQ HW DO  .DPLGH HW DO  HLQ
9RUZlUWVYHUIDKUHQGKGLHJHVXFKWHQ*U|HQZHUGHQDOV)XQNWLRQHQGHU(LQJDEHJU|HQ
GDUJHVWHOOW(VQXW]WQXU0HZHUWHYRQ XQG( ZLH( PVVHQYRUJHJHEHQZHUGHQ
+ 3
1DFK 9RUJDEH JHHLJQHWHU 5DQGEHGLQJXQJHQ ZLUG HLQH SDUWLHOOH ’LIIHUHQWLDOJOHLFKXQJ
2UGQXQJQDFK1JHO|VW1HEHQGHP1DFKWHLOGHUQRWZHQGLJHQ9RUJDEHEHLGHU LR
QRVSKlULVFKHU/HLWIlKLJNHLWVYHUWHLOXQJHQZHLVWGLH0HWKRGHJURH8QVLFKHUKHLWHQDXI
ZHQQVLHIUORNDOH8QWHUVXFKXQJVJHELHWHYHUZHQGHWZLUG0XULVRQHWDOGDGDQQ
LP*HJHQVDW]]XPJOREDOHQ)DOOIUGHQGLH0HWKRGHNRQ]LSLHUWLVWGLH5DQGEHGLQ
JXQJHQIU1VFKOHFKWGHILQLHUWZHUGHQN|QQHQ6DWRXQG.DPLGHQXW]HQMHGRFK
GLH $0,(0HWKRGH XPPLW GLHVHU5DQGEHGLQJXQJHQ IU GLH ORNDOH $QZHQGXQJ GHV
.50$OJRULWKPXV]XHUPLWWHOQ
’LH &KDUDNWHULVWLNHQPHWKRGH LVW HEHQIDOOV HLQH 9RUZlUWVPHWKRGH 6LH ZXUGH DQ
$UEHLWHQ YRQ 6HJDW]  XQG.UVFKQHU  DQVFKOLHHQG YRQ ,QKHVWHU HW DO
 ]XU$QZHQGXQJ DXI ORNDOH8QWHUVXFKXQJVJHELHWH LQ NDUWHVLVFKHQ.RRUGLQDWHQ
EHVFKULHEHQXQGGDQQYRQ$PPLQLKUHU7KHRULHZHLWHUHQWZLFNHOWVRZLH
KLQVLFKWOLFK LKUHU $QZHQGEDUNHLW DQKDQG YRQ 0RGHOOHQ W\SLVFKHU LRQRVSKlULVFKHU
HOHNWURG\QDPLVFKHU6LWXDWLRQHQJHWHVWHW’LH0HWKRGHEHQ|WLJWIOlFKHQKDIWH0HZHUWH
YRQ XQG VRZLHHLQH$EVFKlW]XQJGHU9HUWHLOXQJYRQ DOV(LQJDEHJU|
HQ DOVRQXU HLQH VWDWW ]ZHLHUPRGHOOLHUWHU(LQJDEHYHUWHLOXQJHQZLH EHL DOOHQ YRUKHU
HUZlKQWHQ0HWKRGHQ’HUW\SLVFKH:HUWHEHUHLFKYRQLVWVFKPDO(UUHLFKWYRQNQDSS
XQWHUELVIUUXKLJH3HULRGHQ]%6FKOHJHOEHU:HUWHELV]XIUJHVW|UWH
=HLWUlXPH]X0D[LPDOZHUWHQXPLQPLW7HLOVWUPHQHLQKHUJHKHQGHQGLVNUHWHQ3RODU
OLFKWIRUPHQ]%.LUNZRRGHWDO2OVVRQHWDO$LNLRXQG.DLOD
/HVWHUHWDO([WUHPZHUWHYRQELV]XZXUGHQDOOHUGLQJVYRQ2OVVRQHWDO
DXINOHLQHQ6NDOHQLQQHUKDOEYRQ3RODUOLFKWDXVEUFKHQEHULFKWHW’HUSULQ]LSLHOOH8QWHU
VFKLHGHLQHU$EVFKlW]XQJYRQ RGHU DOOHLQJHJHQEHUHLQHULKUHV9HUKlOWQLVVHV
OLHJWGDULQGDOHW]WHUHVJXWPLWGHUJHQHUHOOHQPDJQHWLVFKHQ$NWLYLWlWNRUUHOLHUW]XVHLQ
(
+
(
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$EE 0LW GHP LQNRKlUHQWHQ 5DGDU (,6&$7 JHPHVVHQH
:HUWH YRQ ( XQG ( IU HLQ PDJQHWLVFK UXKLJHV REHQ XQG
+ 3
HLQ PDJQHWLVFK JHVW|UWHV XQWHQ ,QWHUYDOO DP  0lU]
 GLH GXUFKJH]RJHQHQ *HUDGHQ HQWVSUHFKHQ GHU EHVWHQ
$QSDVVXQJ DQ HLQHQ NRQVWDQWHQ :HUW YRQ  GLH
JHVWULFKHOWHQ *HUDGHQ HQWVSUlFKHQ   DXV /HVWHU HW DO
 PRGLIL]LHUW
VFKHLQWZLH]%YRQ/HVWHUHWDO
JH]HLJWZXUGH$EE6LHIDWHQPLWGHP
LQNRKlUHQWHQ5DGDU(,6&$7SXQNWZHLVH
JHPHVVHQH/HLWIlKLJNHLWVZHUWHDXV]ZHL
GXUFKXQWHUVFKLHGOLFKHPDJQHWLVFKH$N
WLYLWlW FKDUDNWHULVLHUWH ,QWHUYDOOH GHV
0lU]]XVDPPHQ’HU*UDSK
REHQLQ$EE]HLJWGLH0HZHUWHIU
HLQPDJQHWLVFKUXKLJHV,QWHUYDOO
87PLW$PSOLWXGHQGHU%RGHQPDJQHW
IHOGVW|UXQJNOHLQHUDOVQ7ZRKLQJH
JHQGHU*UDSKXQWHQGLH/HLWIlKLJNHLWHQ
IUGDVIROJHQGH,QWHUYDOOYRQ87
]HLJW]XGHVVHQ%HJLQQHLQH7HLOVWXUP
YHUVWlUNXQJ VWDWWILQGHW XQG GDV GXUFK
%RGHQPDJQHWIHOGVW|UXQJHQ ELV ]X
 Q7 JHNHQQ]HLFKQHW LVW ,Q EHLGHQ
)lOOHQ DXFK LQ GHP UXKLJHQ ,QWHUYDOO
YDULLHUHQ XQG LQQHUKDOEGHU,Q
WHUYDOOH HUKHEOLFK ZlKUHQG  VLFK MH
ZHLOV JXW DOV GXUFK GLH 6WHLJXQJ GHU
GXUFKJH]RJHQHQ *HUDGHQ JHJHEHQHU
NRQVWDQWHU:HUW EHVFKUHLEHQ OlW =X
GHPN|QQHQIDOOVYHUIJEDURSWLVFKH
XQG5LRPHWHU0HVVXQJHQIUHLQHJUREH
$EVFKlW]XQJYRQGLHQHQ,QVJHVDPWLVW
DOVRHLQ]ZDU]XVFKlW]HQGHUDEHUNHL
QHVZHJV Y|OOLJ IUHLHU 3DUDPHWHU ’HU
(LQIOXGLHVHUJHVFKlW]WHQ9HUWHLOXQJDXIGLH(UJHEQLVVHGHU&KDUDNWHULVWLNHQPHWKRGH
ZXUGH ]XGHP YRQ $PP  DOV JHULQJ QDFKJHZLHVHQ 3ULPlUH $XVJDEHJU|H GHU
0HWKRGHLVW( GDVDOV/|VXQJHLQHUSDUWLHOOHQ’LIIHUHQWLDOJOHLFKXQJ2UGQXQJHQWODQJ
+
GHUHQ&KDUDNWHULVWLNHQLQWHJULHUWZLUGVJHQDXHU$EVFKQLWWhEOLFKHUZHLVHJLEWHV
PHLVWNOHLQH%HUHLFKHLQGHQHQGLH/|VXQJIU( QLFKWHLQGHXWLJLVWDEHUGLHVH%HUHL
+
FKHVLQGEHNDQQWXQGHLQH)HKOHUDEVFKlW]XQJLVWYHUIJEDU,P*HJHQVDW]]%]XU¶WULDO
DQGHUURU•0HWKRGHEHLGHU]XU$QSDVVXQJYRQ DXIHLQHPJHJHEHQHQ0RGHOOJHELHWGDV
3(
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LRQRVSKlULVFKH 6WURPV\VWHP DXI HLQHP HUKHEOLFK JU|HUHQ*HELHWPRGHOOLHUWZHUGHQ
PXXPGHQ(IIHNWGHU6WU|PHDXHUKDOEGHV0RGHOOJHELHWHVNRUUHNW]XEHUFNVLFKWLJHQ
EHQ|WLJWGLH&KDUDNWHULVWLNHQPHWKRGHNHLQH’DWHQDXHUKDOEGHVHLJHQWOLFKHQ0RGHOO
JHELHWHV ’D ]ZHLGLPHQVLRQDOH $EOHLWXQJHQ GHU (LQJDEHJU|HQ DEJHVFKlW]W ZHUGHQ
PVVHQLVWHLQHJXWH’DWHQEHUGHFNXQJ]XUHUIROJUHLFKHQ’XUFKIKUXQJGHU0HWKRGH
Q|WLJ
6FKOLHOLFKVROOQRFKNXU]GDV,]PLUDQHOHFWURG\QDPLFPRGHO,=0(03DSLWDVKYLOL
HWDOHUZlKQWZHUGHQREZRKOHVLQVRIHUQDXVGHP5DKPHQGHUKLHUYRUJHVWHOOWHQ
0HWKRGHQIlOOWDOVGDVLQWHUSODQHWDUH0DJQHWIHOG,0)VRZLH’LFKWHXQG*HVFKZLQGLJ
NHLWGHVVRODUHQ:LQGHVZLHVLHYRQ6DWHOOLWHQJHPHVVHQZHUGHQVHLQHSULPlUHQ(LQ
JDEHJU|HQVLQG$XVGLHVHQ3DUDPHWHUQZLUGPLWWHOVOLQHDUHU.RUUHODWLRQVNRHIIL]LHQWHQ
ZHOFKHDXVHLQHUODQJMlKULJHQ.RUUHODWLRQVDQDO\VHRELJHU3DUDPHWHUXQGGHU0DJQHWIHOG
VW|UXQJDQ%RGHQREVHUYDWRULHQJHZRQQHQZXUGHQHLQHJOREDOH9HUWHLOXQJGHUERGHQ
PDJQHWLVFKHQ6W|UXQJEHUHFKQHW$XV OHW]WHUHUZLUGGDQQ HUQHXWXQWHU9RUJDEH YRQ
9HUWHLOXQJHQIU( XQG( GDVHOHNWULVFKH3RWHQWLDO1LQGHU,RQRVSKlUHEHVWLPPW
+ 3
7KHPHQVWHOOXQJGLHVHU$UEHLWXQG*OLHGHUXQJ
:LHLPYRULJHQ$EVFKQLWWHUZlKQWLVWGLH&KDUDNWHULVWLNHQPHWKRGHELVODQJQXULQ
NDUWHVLVFKHQ.RRUGLQDWHQ]XU$QZHQGXQJDXIORNDOH8QWHUVXFKXQJVJHELHWHXQWHU9HU
QDFKOlVVLJXQJGHU.UPPXQJGHU(UGHHQWZLFNHOWZRUGHQGLHVH9HUVLRQGHU0HWKRGH
ZLUGLPIROJHQGHQDXFK¯ORNDOH9DULDQWHµJHQDQQW’LHVLVWLQVRIHUQQDFKYROO]LHKEDUDOV
GLH Q|WLJHQ (LQJDEHPHGDWHQ IU  ]%PLW GHQ NRKlUHQWHQ 5DGDUDQODJHQ 67$5(
*UHHQZDOGHWDO1LHOVHQRGHU0LOOVWRQH+LOO]%)RVWHUXQG7HWHQEDXP
ELVKHUQXUDXI*HELHWHQHLQHU*U|HQRUGQXQJYRUODJHQIUGLHGLHVH9HUQDFKOlVVL
JXQJ LQ JXWHU 1lKHUXQJ JHUHFKWIHUWLJW LVW ’LH QHXHQ NRKlUHQWHQ 5DGDUDQODJHQ GHU
6XSHU’$51.HWWH *UHHQZDOGHW DOELHWHQQXQDEHUGLH0|JOLFKNHLW JOHLFK
]HLWLJH0HGDWHQYRQ DXIHLQHPJURHQ$XVVFKQLWWGHUQ|UGOLFKHQ3RODUOLFKW]RQH]X
JHZLQQHQIUGHQGLHRJ9HUQDFKOlVVLJXQJQLFKWPHKUJHUHFKWIHUWLJWLVW
)UGLHYRUOLHJHQGH$UEHLWHUJHEHQVLFKYLHU)UDJHVWHOOXQJHQ
,VWGLH&KDUDNWHULVWLNHQPHWKRGHLQLKUHU7KHRULHLQVSKlULVFKHQ.RRUGLQDWHQ
IRUPXOLHUEDUHLQVFKOLHOLFKGHUQ|WLJHQ9HUIDKUHQ]XU([WUDNWLRQGHVYRQlXHUHQ
4XHOOHQYHUXUVDFKWHQ7HLOHVGHU%RGHQPDJQHWIHOGVW|UXQJDXVGHU*HVDPWVW|UXQJ
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)RUWVHW]XQJMHQHV7HLOHVDXI,RQRVSKlUHQK|KHVRZLHGHU8PUHFKQXQJGHU0DJQHW
IHOGVW|UXQJLQlTXLYDOHQWH6WU|PH"
 ,VW HLQH VROFKH KLHU ¯VSKlULVFKH 9DULDQWHµ GHU &KDUDNWHULVWLNHQPHWKRGH
JHQDQQWH0HWKRGH LQ LKUHU QXPHULVFKHQ 5HDOLVDWLRQ LQ GHU /DJH HLQH DXI HLQHU
JDQ]HQ 3RODUOLFKW]RQH YRUJHJHEHQH0RGHOOVLWXDWLRQ LRQRVSKlULVFKHU HOHNWURG\QD
PLVFKHU3DUDPHWHUDXVGHQDQDO\WLVFKDXVGLHVHP0RGHOOEHUHFKQHWHQ(LQJDEHJU|HQ
IUGLH0HWKRGHPLWJXWHU*HQDXLJNHLW]XUHNRQVWUXLHUHQ"
.DQQGLHVHVSKlULVFKH9DULDQWHGHU0HWKRGHHUIROJUHLFKDXIUHDOH’DWHQVlW]H
DQJHZDQGWZHUGHQ"’LHVH)UDJHLVWNHLQHVZHJVWULYLDORGHULGHQWLVFKPLWGHUYRULJHQ
GD VLFKDXIJOREDOHPHUKHEOLFKVWlUNHUDOVDXI ORNDOHP0DVWDEGLH3UREOHPHGHU
’DWHQOFNHQEHL0DJQHWRPHWHUQGXUFKIHKOHQGH6WDWLRQHQE]Z2]HDQHEHL5DGDU
DQODJHQGXUFK]XJHULQJH5FNVWUHXXQJXQG’DWHQIHKOHUIU0DJQHWRPHWHUGDWHQ
YRUDOOHPGDQQUHOHYDQWZHQQ’DWHQYHUVFKLHGHQHU6WDWLRQHQRGHU.HWWHQNRPEL
QLHUWZHUGHQ IUGLHGLH)HVWOHJXQJGHU%DVHOLQHX8YHUVFKLHGHQYRUJHQRPPHQ
ZXUGHEHPHUNEDUPDFKHQ
:HOFKHSK\VLNDOLVFKHQ$XVVDJHQODVVHQVLFKDXVGHU$QZHQGXQJGHU0HWKRGH
EHUVSH]LHOOHLRQRVSKlULVFKHHOHNWURG\QDPLVFKH6LWXDWLRQHQPDFKHQ"
:LHDXVGLHVHU$XIVWHOOXQJHUVLFKWOLFKLVWOLHJWGLH+DXSWIUDJHVWHOOXQJGLHVHU$UEHLW
)UDJHQLPPHWKRGLVFKHQ%HUHLFK’LHVHPHWKRGLVFKH$UEHLWLVWHUIRUGHUOLFKXP
KLQVLFKWOLFKGHU1HEHQIUDJHVWHOOXQJ)UDJHLQGLHVHUZLHLQ]XNQIWLJHQ8QWHUVXFKXQ
JHQUHOHYDQWH)RUWVFKULWWH]XHU]LHOHQ
=LHOULFKWXQJEHLGHU%HDUEHLWXQJDOOHUJHQDQQWHQ)UDJHVWHOOXQJHQVLQG$XVVDJHQEHU
IOlFKHQKDIWHLQVWDQWDQH9HUWHLOXQJHQGHUPDNURVNRSLVFKHQLRQRVSKlULVFKHQ(OHNWURG\QD
PLN’LHVH%HJULIIHVROOHQHWZDVJHQDXHUHUOlXWHUWZHUGHQ
6 )OlFKHQKDIWH 9HUWHLOXQJHQ ZHUGHQ EHQ|WLJW XP GLH (OHNWURG\QDPLN GHU ,R
QRVSKlUHQVFKLFKW YROOVWlQGLJ ]X EHVFKUHLEHQ VR VLQG ]% GLH IHOGSDUDOOHOHQ
6WU|PH DOV ’LYHUJHQ]HQ GHU KRUL]RQWDOHQ ,RQRVSKlUHQVWU|PH RKQH .HQQWQLV
GHUHUIOlFKHQKDIWHQ6WUXNWXUQLFKWEHVWLPPEDU
6 ’LH9HUZHQGXQJ LQVWDQWDQHU9HUWHLOXQJHQPHLQWGDDXI7HFKQLNHQ]XU=X
VDPPHQVHW]XQJ]HLWOLFKYHUVFKLHGHQHU0HZHUWH]XHLQHUUlXPOLFKYHUJU|HUWHQ
DXIHLQHQ5HIHUHQ]]HLWSXQNWEH]RJHQHQYLUWXHOOHQ0HYHUWHLOXQJ]%.XQNHOHW
DO /KUXQG6FKOHJHO  YHU]LFKWHWZLUG’LHVH7HFKQLNHQ VHW]HQ
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YRUDXVGDHLQHVWDWLRQlUH6WUXNWXUEHUGDVWDWVlFKOLFKH0HJHELHWZDQGHUW
’XUFKHLQH$EVFKlW]XQJGHU*HVFKZLQGLJNHLWGLHVHU6WUXNWXUZHOFKHZLHGHUXP
HLQH)XQNWLRQGHU=HLWVHLQNDQQZHUGHQGLH]HLWOLFKHQ’LIIHUHQ]HQYHUVFKLHGH
QHU(LQ]HOPHYHUWHLOXQJHQ LQ UlXPOLFKH9HUVFKLHEXQJHQXPJHUHFKQHWXPVR
HLQHQ¯]XVDPPHQJHVHW]WHQ9HNWRUSORWµDXIHLQHPJU|HUHQDOVGHPWDWVlFKOLFKHQ
0HJHELHW]XHUVWHOOHQ’LH1DFKWHLOHGLHVHU7HFKQLNEHVWHKHQGDULQGDDQLFKW
LPPHUZDQGHUQGH 6WUXNWXUHQ YRUOLHJHQ E HLQH UlXPOLFKH:DQGHUXQJPHLVW
QLFKWHLQGHXWLJYRQHLQHUP|JOLFKHQ]HLWOLFKHQ9DULDELOLWlWXQWHUVFKLHGHQZHUGHQ
NDQQFGLH$QQDKPHGHU6WDWLRQDULWlWRIWIUDJOLFKLVWXQGG8QJHQDXLJNHLWHQ
EHLGHU%HVWLPPXQJGHU*HVFKZLQGLJNHLWGHU6WUXNWXU]XIHKOHUKDIWHQ(QGYHUWHL
OXQJHQIKUHQN|QQHQ
,Q GLHVHU $UEHLW EHUXKHQ GDKHU DOOH JHPHVVHQHQ9HUWHLOXQJHQ DXI’DWHQ GLH
LQQHUKDOEHLQHVHLQ]HOQHQ6DPSOLQJ,QWHUYDOOHVGHUEHWHLOLJWHQ0HLQVWUXPHQWH
HUPLWWHOWZXUGHQ
6 (VZHUGHQDXVVFKOLHOLFKPDNURVNRSLVFKH3DUDPHWHUGHU,RQRVSKlUHPLW6NDOHQ
OlQJHQ YRQ FD NPRGHU JU|HU EHKDQGHOW0LNURVNRSLVFKH3UR]HVVHZLH
(LJHQVFKDIWHQYRQ(LQ]HOWHLOFKHQVLQGQLFKW*HJHQVWDQGGLHVHU8QWHUVXFKXQJ
6 :HLWHUKLQEHVFKUlQNWVLFKGLHVH$UEHLWDXIGLH(OHNWURG\QDPLNGHU,RQRVSKlUH
XQGEHKDQGHOWGDKHU]%QLFKWGHUHQFKHPLVFKHWKHUPRG\QDPLVFKHRGHUOXIW
SK\VLNDOLVFKH(LJHQVFKDIWHQ
’DV IROJHQGH .DSLWHO  EHVFKUHLEW GLH 7KHRULH GHU &KDUDNWHULVWLNHQPHWKRGH LQ
VSKlULVFKHQ .RRUGLQDWHQ VRZLH GLH GHU HUIRUGHUOLFKHQ +LOIVRSHUDWLRQHQ ZLH VLH LQ
)UDJHVWHOOXQJREHQEHVFKULHEHQVLQG=XGHPZLUGGLH=HUOHJXQJEHOLHELJHULRQRVSKlUL
VFKHU 6WURPV\VWHPH LQ URWDWLRQVIUHLH XQG GLYHUJHQ]IUHLH (OHPHQWDUV\VWHPH XQG HLQ
$QZHQGXQJVEHLVSLHOIUHLQHVROFKH=HUOHJXQJGDUJHVWHOOW
’DGDV,QWHUSROLHUHQRGHU([WUDSROLHUHQYRQ0HGDWHQDXIHLQUHJXOlUHV*LWWHUHLQ
ZLFKWLJHU$VSHNWEHLGHU$QZHQGXQJGHU&KDUDNWHULVWLNHQPHWKRGHDXIUHDOH’DWHQVlW]H
LVWXQGGHUDUWLJH9HUIDKUHQLQGHU6WDQGDUGOLWHUDWXURIWEHUJDQJHQZHUGHQJLEW.DSL
WHODOVZHLWHUHV7KHRULHNDSLWHOHLQHhEHUVLFKWEHUDXVJHZlKOWH,QWHUXQG([WUDSROD
WLRQVYHUIDKUHQ
.DSLWHO  HQWKlOW GLH$QZHQGXQJGHU VSKlULVFKHQ9DULDQWHGHU&KDUDNWHULVWLNHQ
PHWKRGHDXIHLQHQDXIGHUQ|UGOLFKHQ3RODUOLFKW]RQHJHJHEHQHQ0RGHOOGDWHQVDW])UD
JHVWHOOXQJ’LH(LQJDEHJU|HQZHUGHQDXVGHP0RGHOOEHUHFKQHWXQGGLH)lKLJNHLW
GHU0HWKRGHGLH0RGHOOYHUWHLOXQJHQ]XUHSURGX]LHUHQXQWHUVXFKW
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,Q.DSLWHOZLUGGLHEHVFKULHEHQH0HWKRGHGDQQDXIUHDOH’DWHQVlW]HDQJHZDQGW(V
ZLUG]XQlFKVWHLQ’DWHQVDW]YHUZHQGHWGHULQHLQHUIUKHUHQ$UEHLWPLWGHU˜WULDODQG
HUURU•0HWKRGHEHDUEHLWHWZXUGHXPGLH(UJHEQLVVHGHU&KDUDNWHULVWLNHQPHWKRGHPLW
GHQHQMHQHU0HWKRGH]XYHUJOHLFKHQ=XGHPZLUGPLWGLHVHP’DWHQVDW]GLH)lKLJNHLWGHU
VSKlULVFKHQ9DULDQWHGHU0HWKRGHXQWHUVXFKWDXI8QWHUVXFKXQJVJHELHWHQ]XDUEHLWHQIU
GLHDXFKGLHORNDOH9DULDQWHYHUZHQGHWZHUGHQN|QQWH(LQZHLWHUHU’DWHQVDW]ZLUG]XU
’HPRQVWUDWLRQGHU$QZHQGXQJGHUVSKlULVFKHQ9DULDQWHDXIHLQHP8QWHUVXFKXQJVJHELHW
YHUZHQGHW IU GDV GLH 9HUQDFKOlVVLJXQJ GHU (UGNUPPXQJ QLFKW PHKU P|JOLFK LVW
)UDJHVWHOOXQJ)UDOOH’DWHQVlW]HZHUGHQGLH,PSOLNDWLRQHQGHUHU]LHOWHQ(UJHEQLVVH
LQ%H]XJDXIGLH3K\VLNGHU MHZHLOVYRUOLHJHQGHQLRQRVSKlULVFKHQHOHNWURG\QDPLVFKHQ
6LWXDWLRQGLVNXWLHUW)UDJHVWHOOXQJ
.DSLWHOHQWKlOWVFKOLHOLFKHLQH]XVDPPHQIDVVHQGH’LVNXVVLRQGHU5HVXOWDWHGLHVHU
$UEHLWVRZLHHLQHQ$XVEOLFN
.DSLWHO  7KHRULH

7KHRULH
hEHUEOLFN
,Q GLHVHP.DSLWHO ZLUG GLH 7KHRULH GHU &KDUDNWHULVWLNHQPHWKRGH LQ VSKlULVFKHQ
.RRUGLQDWHQVRZLHGHU]XLKUHU’XUFKIKUXQJQRWZHQGLJHQYRUEHUHLWHQGHQ9HUIDKUHQ
EHVFKULHEHQ’DEHLOLHJWGHU6FKZHUSXQNWGHU%HWUDFKWXQJDXIGHQMHQLJHQ$VSHNWHQGHU
7KHRULHGLHLQVSKlULVFKHU*HRPHWULHHLQHUJUXQGVlW]OLFKXQWHUVFKLHGOLFKHQ%HKDQGOXQJ
JHJHQEHUGHULQGHU(LQOHLWXQJHUZlKQWHQ¯NDUWHVLVFKHQµRGHU¯ORNDOHQµ9DULDQWHGHU
&KDUDNWHULVWLNHQPHWKRGHEHGUIHQ$VSHNWHGLH LQVSKlULVFKHU*HRPHWULHYROOVWlQGLJ
DQDORJ]XUNDUWHVLVFKHQ*HRPHWULHEHKDQGHOWZHUGHQN|QQHQZHUGHQQLFKWRGHUQXULQ
]XVDPPHQIDVVHQGHU:LHGHUKROXQJGDUJHVWHOOWGDVLHEHUHLWVDXVIKUOLFKLQ,QKHVWHUHWDO
$PPXQG$PPGLVNXWLHUWZXUGHQ
$EVFKQLWWEHVFKUHLEWGDVLQGLHVHU$UEHLWYHUZHQGHWH0RGHOOIUGLH,RQRVSKlUH
GDVEHQXW]WH.RRUGLQDWHQV\VWHPVRZLHGLHLPZHLWHUHQYHUZHQGHWHQ$QQDKPHQXQGGLH
VLFKDXVLKQHQHUJHEHQGHQ/LPLWDWLRQHQIUGLH$QZHQGXQJGHU&KDUDNWHULVWLNHQPHWKR
GH
$EVFKQLWWEHKDQGHOWGLH%HUHFKQXQJLRQRVSKlULVFKHUlTXLYDOHQWHU6WU|PHDXVGHQ
JHPHVVHQHQ’DWHQGHU0DJQHWIHOGVW|UXQJDP(UGERGHQPLWGHQGUHLGD]XHUIRUGHUOLFKHQ
6FKULWWHQ$EWUHQQXQJGHVH[WHUQHQ$QWHLOVGHU0DJQHWIHOGVW|UXQJYRQGHUJHVDPWHQ
6W|UXQJ)RUWVHW]XQJGLHVHV$QWHLOVDXI ,RQRVSKlUHQK|KHXQG8PUHFKQXQJGHU
0DJQHWIHOGVW|UXQJLQlTXLYDOHQWH6WU|PH
,Q$EVFKQLWWZLUGJH]HLJWZLHVLFKEHOLHELJHKRUL]RQWDOHLRQRVSKlULVFKH6WURP
V\VWHPHXQGDOOJHPHLQEHOLHELJHVWHWLJGLIIHUHQ]LHUEDUH9HNWRUIHOGHUDXIGHU.XJHOLQ
GLYHUJHQ]IUHLH XQG URWDWLRQVIUHLH VSKlULVFKH (OHPHQWDUVWURPV\VWHPH ]HUOHJHQ ODVVHQ
’LHVH=HUOHJXQJZLUGGDQQGD]XEHQXW]W ]X ]HLJHQGDGHU URWDWLRQVIUHLH$QWHLOGHV
JHJHEHQHQ6WURPV\VWHPV]XVDPPHQPLWDOVUDGLDOIOLHHQGDQJHQRPPHQHQIHOGSDUDOOHOHQ
6WU|PHQ GLH VLFK DXV GHQ ’LYHUJHQ]HQ GLHVHV $QWHLOV HUJHEHQ XQDEKlQJLJ YRQ GHU
LRQRVSKlULVFKHQ /HLWIlKLJNHLWVYHUWHLOXQJ NHLQH0DJQHWIHOGVW|UXQJ DP %RGHQ HU]HXJW
=XGHP ZLUG DP0RGHOOEHLVSLHO HLQHV &RZOLQJ.DQDOV HLQH ZHLWHUH $QZHQGXQJ GHU
(OHPHQWDUVWURPV\VWHPHLOOXVWULHUW
$EVFKQLWWHQWKlOWGLH.HUQJOHLFKXQJHQGHU&KDUDNWHULVWLNHQPHWKRGHLQVSKlUL
VFKHQ .RRUGLQDWHQ ’LH *OHLFKXQJHQ ZHUGHQ ]XQlFKVW IU DOOJHPHLQH NUXPPOLQLJH
.RRUGLQDWHQKHUJHOHLWHWXQGGDQQGHU)DOOVSKlULVFKHU.RRUGLQDWHQDOV6SH]LDOIDOOHLQJH
VHW]W
,Q$EVFKQLWWZLUGVFKOLHOLFKJH]HLJWGDPLWGHU&KDUDNWHULVWLNHQPHWKRGHDXFK
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H[SOL]LW]HLWDEKlQJLJH6LWXDWLRQHQGKVROFKHLQGHQHQGLH5RWDWLRQGHVLRQRVSKlULVFKHQ
HOHNWULVFKHQ)HOGHVQLFKWYHUQDFKOlVVLJWZHUGHQNDQQEHDUEHLWHWZHUGHQN|QQHQ
0RGHOODQQDKPHQ.RRUGLQDWHQV\VWHPXQGDXVGHQ$QQDKPHQIROJHQGH(LQVFKUlQ
NXQJHQ
’LH(UGHZLUGLQGLHVHU$UEHLWDOV.XJHOPLWGHP5DGLXV JHQlKHUW
’LH ,RQRVSKlUH ZLUG DOV XQHQGOLFK GQQH OHLWHQGH .XJHOVSKlUH LP 5DGLXV
 YRP (UGPLWWHOSXQNW DOVR  NP REHUKDOE GHU (UGREHUIOlFKH DQ
JHQRPPHQ’LHVHU$EVWDQG]ZLVFKHQ,RQRVSKlUHXQG(UGREHUIOlFKHZLUGLQ$QOHKQXQJ
DQHLQH9LHO]DKO IUKHUHU6WXGLHQGLHPLW+LOIHYRQ%RGHQPDJQHWIHOGPHVVXQJHQGHQ
HOHNWURG\QDPLVFKHQ =XVWDQG GHU ,RQRVSKlUH XQWHUVXFKHQ GHVKDOE JHZlKOW ZHLO GLH
KDXSWVlFKOLFKIUGLH0DJQHWIHOGVW|UXQJDP%RGHQYHUDQWZRUWOLFKHQLRQRVSKlULVFKHQ
+DOO6WU|PHYJO$EVFKQLWWZlKUHQGGHULQGLHVHU$UEHLWLQWHUHVVLHUHQGHQPDJQH
WLVFKJHVW|UWHQ3HULRGHQHLQ,QWHQVLWlWVPD[LPXPLQHWZDGLHVHU+|KHDXIZHLVHQ]%
8QWLHGWXQG%DXPMRKDQQXQG5HIHUHQ]HQGDULQ$OOHSK\VLNDOLVFKHQ*U|HQGHU
,RQRVSKlUHZHUGHQDXIGHUHUZlKQWHQ.XJHOVSKlUHDQJHJHEHQ’LHWDWVlFKOLFKK|KHQ
DEKlQJLJHQ +DOO XQG 3HGHUVHQ/HLWIlKLJNHLWHQ  XQG  VRZLH GLH KRUL]RQWDOHQ
,RQRVSKlUHQVWURPGLFKWHQ ZHUGHQ]XGHQK|KHQLQWHJULHUWHQ/HLWIlKLJNHLWHQ XQG
VRZLHGHQKRUL]RQWDOHQ,RQRVSKlUHQIOlFKHQVWURPGLFKWHQ GLHVHZHUGHQLPIROJHQGHQ
NXU]DOV¶,RQRVSKlUHQVWU|PH•EH]HLFKQHWDXIGLHVHU6SKlUH]XVDPPHQJHIDW:lKUHQG
+DOO XQG 3HGHUVHQ/HLWIlKLJNHLWHQ REHUKDOE GHU ,RQRVSKlUH DOV YHUVFKZLQGHQG DQ
JHQRPPHQZHUGHQVWUHEWGRUWZLHLQGHU,RQRVSKlUHGLH/HLWIlKLJNHLW SDUDOOHO]XGHQ
JHRPDJQHWLVFKHQ )HOGOLQLHQ JHJHQ XQHQGOLFK 8QWHUKDOE GHU ,RQRVSKlUH VROOHQ DOOH
/HLWIlKLJNHLWHQYHUVFKZLQGHQ
:LH MHGHV0RGHOO VWHOOW GLHVHV ,RQRVSKlUHQPRGHOO HLQH9HUHLQIDFKXQJ GHU UHDOHQ
9HUKlOWQLVVHGDU 6RYDULLHUHQ ]%GLH/HLWIlKLJNHLWHQXQG6WU|PHPLWGHU+|KHXQG
QHKPHQLKUHJU|WHQ:HUWHLP+|KHQEHUHLFKYRQNPEHUGHU(UGREHUIOlFKHDQ
]%.HUW]’DLQGLHVHU$UEHLWMHGRFKDXVVFKOLHOLFKGLHJURVNDOLJH(OHNWURG\QD
PLNGHU ,RQRVSKlUHYRQ,QWHUHVVH LVW GK6NDOHQOlQJHQDEHWZDNP VWHOOHQGLH
EHVFKULHEHQHQ 9HUHLQIDFKXQJHQ JXWH 1lKHUXQJHQ GDU 6LH KDEHQ VLFK LQ ]DKOUHLFKHQ
IUKHUHQ$UEHLWHQEHZlKUWYJO]%*ODPHLHU8QWLHGWXQG%DXPMRKDQQ
.DPLGHXQG%DXPMRKDQQXQG5HIHUHQ]HQGDULQ
$OVZHLWHUH9HUHLQIDFKXQJZLUGGDV+DXSWPDJQHWIHOGGHU(UGHDOVUHLQUDGLDOJH
ULFKWHWDQJHQRPPHQVRGDDXFKGLHIHOGSDUDOOHOHQ6WU|PHLQUDGLDOHU5LFKWXQJIOLHHQ
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$EE  6FKHPDWLVFKH 'DUVWHOOXQJ GHU YHUZHQGHWHQ 0RGHOODQQDKPHQ
’LHVH$QQDKPHQZXUGHQLQGHUIUKHUHQ/LWHUDWXU]%YRQ)XNXVKLPDYHUZHQ
GHW’LHVLFKGDUDXVHUJHEHQGHQ6FKOXIROJHUXQJHQZHUGHQVSlWHUDXVIKUOLFKGLVNXWLHUW
’LH6WURPGLFKWH GHUIHOGSDUDOOHOHQ6WU|PHZLUGVWHWVDOVGLHMHQLJHDQLKUHPLRQRVSKlUL
VFKHQ )XSXQNW DQJHJHEHQ )HOGSDUDOOHOH 6WU|PH XQG GDV ,QWHJUDO GHU IHOGSDUDOOHOHQ
6WURPGLFKWH EHU HLQ *LWWHUSXQNWJHELHW ZHUGHQ VWHWV LGHQWLIL]LHUW $EE  JLEW HLQH
VFKHPDWLVFKHhEHUVLFKWEHUGLHREHQVNL]]LHUWHQ0RGHOODQQDKPHQ
:HLWHUHDOOJHPHLQH9RUDXVVHW]XQJHQIUGLHIROJHQGHQ8QWHUVXFKXQJHQVLQG
 :HJHQ REHUKDOEXQG LQGHU,RQRVSKlUHVLQGGLH(UGPDJQHWIHOGOLQLHQ
GRUW HOHNWULVFKHbTXLSRWHQWLDOOLQLHQ GDPLW VWHKW GDV HOHNWULVFKH )HOG  GRUW
VHQNUHFKWDXILKQHQ VHLLQXQGREHUKDOEGHU,RQRVSKlUHK|KHQXQDEKlQJLJ
 ’HUQHXWUDOH:LQGLQGHU,RQRVSKlUHZLUGYHUQDFKOlVVLJWYJOKLHU]X8QWLHGW
XQG%DXPMRKDQQ
 $OOHGXUFKlXHUH4XHOOHQYHUXUVDFKWHQERGHQPDJQHWLVFKHQ6LJQDWXUHQZHUGHQ
DOV)ROJHGHVDXV XQG EHVWHKHQGHQ6WURPV\VWHPVEHWUDFKWHW
)UGLHVH$UEHLWZLUGHLQ.XJHONRRUGLQDWHQV\VWHPPLWGHPJHRJUDSKLVFKHQ1RUGSRO
GHU (UGH DOV 1RUGSRO GHV .RRUGLQDWHQV\VWHPV YHUZHQGHW 8P MHGRFK GLH 1RWDWLRQ
P|JOLFKVW GHQ LQ GHU *HRSK\VLN EOLFKHQ .RQYHQWLRQHQ DQ]XSDVVHQ ZLUG IU 2UWV
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DQJDEHQ GHUQDFK1RUGHQSRVLWLYHbTXDWRUZLQNHO GHU DOVPLW GHU JHRJUDSKLVFKHQ
%UHLWHLGHQWLVFKDQJHQRPPHQZLUGGHUQDFK2VWHQSRVLWLYH/lQJHQZLQNHOQGHUDOVPLW
GHUJHRJUDSKLVFKHQ/lQJHLGHQWLVFKDQJHQRPPHQZLUGXQGGHUUDGLDOH$EVWDQGUYRP
(UGPLWWHOSXQNW DQJHJHEHQ IU9HNWRUHQGHUHQ QDFKJHRJUDSKLVFK1RUGQ QDFK
JHRJUDSKLVFK2VWXQGY ]XP(UGPLWWHOSXQNWKLQ .RPSRQHQWHQ$XVQDKPHQYRQ
GLHVHU1RWDWLRQGLHGDULQEHJUQGHWOLHJHQXQVHUH%H]HLFKQXQJVZHLVHPLWGHUIUKHUHU
$UEHLWHQNRPSDWLEHO]XPDFKHQILQGHQVLFKLQVEHVRQGHUHLQ$EVFKQLWWXQG6LH
VLQGVWHWVJHVRQGHUWJHNHQQ]HLFKQHW
%HLGHU8QWHUVXFKXQJGHUPLWGHQ$QQDKPHQHLQHVUHLQUDGLDOHQ(UGPDJQHWIHOGHV
VRZLHUHLQUDGLDOIOLHHQGHUIHOGSDUDOOHOHU6WU|PHHLQKHUJHKHQGHQ)HKOHUVLQGIUGLHVH
$UEHLW]ZHL$VSHNWHYRQ%HGHXWXQJ
D :HOFKH)HKOHUHUJHEHQVLFKDXVGHU9HUZHQGXQJGHV2KP•VFKHQ*HVHW]HVLQGHU
,RQRVSKlUHLQGHU)RUPZLHHVIUVHQNUHFKWDXIGLH,RQRVSKlUHVWHKHQGH(UG
PDJQHWIHOGOLQLHQJLOWLP9HUJOHLFK]XPUHDOHQ)DOO"
E :HOFKH)HKOHUEHZLUNWGLH9HUQDFKOlVVLJXQJGHU UHDOHQ1HLJXQJGHU IHOGSDU
DOOHOHQ6WU|PHEHLGHU%HUHFKQXQJGHU0DJQHWIHOGVW|UXQJDP%RGHQ"
9RUGHU(U|UWHUXQJGLHVHU)UDJHQVHLQRFKDXIHLQHQZHLWHUHQ3XQNWKLQJHZLHVHQ
’HU9HUODXIGHUPDJQHWRVSKlULVFKHQ6WU|PHGLHPLWGHU,RQRVSKlUHYHUEXQGHQVLQGXQG
QDKHGLHVHUSDUDOOHO]XP(UGPDJQHWIHOGIOLHHQXQGGDKHUKLHUZLHDOOJHPHLQ¯IHOGSDU
DOOHOH6WU|PHµJHQDQQWZHUGHQZHLFKWZHLWHUDXHUKDOELQGHU0DJQHWRVSKlUHYRQGHU
IHOGSDUDOOHOHQ5LFKWXQJDE$XVGHULQ0+’1lKHUXQJJOWLJHQ*OHLFKXQJ 
ZREHL3 GHU3ODVPDGUXFN LVW HUNHQQWPDQGD IU GLH6WU|PH  LP
ZHVHQWOLFKHQSDUDOOHO]X YHUODXIHQPVVHQVLHMHGRFKLP)DOOH HWZD
VHQNUHFKW]X IOLHHQ:LHYRQ-DQKXQHQXQG.RVNLQHQGLVNXWLHUWYHUODXIHQGLH
HUZlKQWHQ6WU|PHLPHUGQDKHQ%HUHLFKELVFD5 DQQlKHUQGSDUDOOHO]XGHQ0DJQHW
(
IHOGOLQLHQ N|QQHQ MHGRFK PLW VLFK YHUULQJHUQGHU (UGPDJQHWIHOGVWlUNH LQ JU|HUHP
(UGDEVWDQGHUKHEOLFKYRQGHVVHQ)OXULFKWXQJDEZHLFKHQ’DGHU9HUODXIGLHVHU6WU|PH
LQ GHU0DJQHWRVSKlUH LQ XQVHUHP.RQWH[W QXU KLQVLFKWOLFK GHUHQ %RGHQPDJQHWIHOG
VW|UXQJ UHOHYDQW LVW XQG GD GLH0DJQHWIHOGVW|UXQJ HLQHV 6WURPVHJPHQWHV XPJHNHKUW
SURSRUWLRQDO]XP$EVWDQGYRQGHP6HJPHQWDEQLPPWNDQQGLH$EZHLFKXQJGHU)OX
ULFKWXQJGLHVHU6WU|PHYRQGHQ0DJQHWIHOGOLQLHQKLHULQJXWHU1lKHUXQJYHUQDFKOlVVLJW
ZHUGHQ
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,PIROJHQGHQZHUGHQGLHREHQHUZlKQWHQ3XQNWHJHQDXHUEHWUDFKWHW
]XD )UVHQNUHFKWDXIGHU,RQRVSKlUHVWHKHQGH(UGPDJQHWIHOGOLQLHQODXWHWGRUWGDV
2KP¶VFKH*HVHW]
:HQQGLH0DJQHWIHOGOLQLHQMHGRFKZLHLPUHDOHQ)DOOHLQH1HLJXQJ]XU,RQR
VSKlUHDXIZHLVHQWULWWIROJHQGHU(IIHNWDXI]%5LVKEHWKXQG*DUULRW
KLHU]XJHEHQZLUGHU,RQRVSKlUHHLQHHQGOLFKHUDGLDOH$XVGHKQXQJ
PLW  XQG EHWUDFKWHQ GDQQ GHQ /LPHV  ’LH
SULPlUHQ,RQRVSKlUHQVWU|PHIOLHHQVHQNUHFKW]XGHQ0DJQHWIHOGOLQLHQKDEHQ
DOVRZHJHQGHUHQ1HLJXQJ]XU,RQRVSKlUHHLQHUDGLDOH.RPSRQHQWH ’DGLH
+DOOXQG3HGHUVHQ6WU|PHGLHREHUHXQGXQWHUH*UHQ]HGHU,RQRVSKlUHQLFKW
EHUTXHUHQ N|QQHQ EDXHQ VLH GRUW 5DXPODGXQJHQ DXI GLH HLQ VHNXQGlUHV
HOHNWULVFKHV)HOG]XVlW]OLFK]XGHPSULPlUHQGXUFKPDJQHWRVSKlULVFKH3UR]HVVH
JHJHEHQHQHU]HXJHQ’LHVHVVHNXQGlUHHOHNWULVFKH)HOGHU]HXJWVHLQHUVHLWV VH
NXQGlUH+DOOXQG3HGHUVHQ6WU|PH’LHVHU3RODULVDWLRQVHIIHNWGDXHUWVRODQJH
DQELVGLHUDGLDOH6WURPGLFKWH LQQHUKDOEGHU,RQRVSKlUHYHUVFKZLQGHWVRGD
NHLQH ZHLWHUHQ 5DXPODGXQJHQ PHKU DXIJHEDXW ZHUGHQ XQG HLQ VWDWLRQlUHU
=XVWDQGHUUHLFKWLVW(VNDQQOHLFKWJH]HLJWZHUGHQGDGLHFKDUDNWHULVWLVFKH=HLW
ELV]XP(UUHLFKHQGHVVWDWLRQlUHQ=XVWDQGHVLQGHU*U|HQRUGQXQJ XQG
GDPLWZHLWXQWHUGHQEOLFKHUZHLVHLQWHUHVVLHUHQGHQ=HLWVNDOHQOLHJW0LW%HUFN
VLFKWLJXQJGLHVHV3RODULVDWLRQVHIIHNWHVHUKlOWGHU/HLWIlKLJNHLWVWHQVRU DQVWHOOH
GHUMHQLJHQDXV*OGLH)RUP]%$PPD
ZREHL  GLH K|KHQLQWHJULHUWH /HLWIlKLJNHLW SDUDOOHO ]XP0DJQHWIHOG GHU
:LQNHO]ZLVFKHQGHQ0DJQHWIHOGOLQLHQXQGGHU1RUPDOHQDXIGLH,RQRVSKlUH
XQG  VLQG’LHVHU7HQVRU LVWPLWGHPSULPlUHQHOHN
WULVFKHQ)HOGDQ]XZHQGHQXQGHQWKlOWZLHGHULQ*ONHLQH .RPSRQHQWHQ
GD HLQHUVHLWV  IUGHQ VWDWLRQlUHQ=XVWDQGJLOWXQGDQGHUHUVHLWVGLH 
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.DSLWHO  7KHRULH

$EE  .RPSRQHQWHQ GHV /HLWIlKLJNHLWVWHQVRUV JHJHQ GHQ 3ROZLQNHO  XQWHU %HUFNVLFKWLJXQJ GHV
3RODULVDWLRQVHIIHNWHV IU HLQ DOV 'LSROIHOG DQJHQRPPHQHV (UGPDJQHWIHOG GHVVHQ 1RUGSRO PLW GHP
JHRJUDSKLVFKHQ 1RUGSRO LGHQWLVFK LVW LQ UHODWLYHQ (LQKHLWHQ PLW XQG 
.RPSRQHQWHGHVSULPlUHQHOHNWULVFKHQ)HOGHVRKQH%HGHXWXQJEOHLEWZHLOGDV
JHVDPWH GXUFKGLH6WDWLRQDULWlWVEHGLQJXQJIHVWJHOHJWLVW
’LH7HQVRUHOHPHQWHDXV*OVLQGLQ$EEIUHLQDOV’LSROIHOGDQJHQRP
PHQHV (UGPDJQHWIHOG JHJHQ GHQ 3ROZLQNHO  DXIJHWUDJHQ ’DEHL ZXUGH GLH
3RVLWLRQGHVJHRJUDSKLVFKHQXQGPDJQHWLVFKHQ3ROVDOVLGHQWLVFKDQJHQRPPHQ
XQGJOREDO XQG LQUHODWLYHQ(LQKHLWHQJHVHW]WGLHHEHQIDOOVDOV
ZDDJHUHFKWHJHVWULFKHOWH/LQLHQLQ$EE]XVHKHQVLQG’HU8QWHUVFKLHG]ZL
VFKHQ GHQ7HQVRUHOHPHQWHQ DXV*O  XQG  LVW SUDNWLVFK XQPHUNOLFK IU
 ELV PLW HWZD LPPHUQRFK DN]HSWDEHO VWHLJW GDQQ DEHU
GUDPDWLVFKJHJHQGHQbTXDWRUKLQDQ
)ROJOLFK HUJLEW GLH $QQDKPH UDGLDOHU 0DJQHWIHOGOLQLHQ KLQVLFKWOLFK GHV
2KP•VFKHQ*HVHW]HVlTXDWRUZlUWVHLQHU%UHLWHYRQHWZDQLFKWKLQQHKPEDUH
)HKOHU)U8QWHUVXFKXQJHQLQSRODUHQ%UHLWHQLVWGHU)HKOHUMHGRFKPDUJLQDO
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.DSLWHO  7KHRULH

$EE  0RGHOOLHUWHV LRQRVSKlULVFKHV 6WURPV\VWHP ]XU $EVFKlW]XQJ GHV 0DJQHWIHOGHIIHNWHV JHQHLJWHU
IHOGSDUDOOHOHU 6WU|PH )$&V DP %RGHQ EHVWHKHQG DXV HLQHP DEZlUWV IOLHHQGHQ )$& LQ GHU 0LWWH GHV
0RGHOOJHELHWHV VFKDWWLHUW GHVVHQ *LWWHUSXQNWEHUHLFK XQG GHQ VLFK EHL XQLIRUPHQ /HLWIlKLJNHLWHQ GDUDXV
HUJHEHQGHQ +DOO XQG 3HGHUVHQ 6WU|PHQ IU 'HWDLOV V 7H[W
]XE ’LHPLWJHQHLJWHQDEHUJHUDGHQIHOGSDUDOOHOHQ6WU|PHQYHUEXQGHQHQPDJQHWL
VFKHQ(IIHNWHZXUGHQDXVIKUOLFKLQGHU$UEHLWYRQ7DPDRXQWHUVXFKW
6HLQHDOOJHPHLQHQ5HVXOWDWHVLQGDOOHUGLQJVDXIGLHKLHUJHVWHOOWHNRQNUHWH)UD
JHVWHOOXQJQLFKWJXWDQZHQGEDU8PGHQ)HKOHU]XEHVWLPPHQGHUVLFKDXVGHU
$QQDKPHUHLQUDGLDOYHUODXIHQGHUIHOGSDUDOOHOHU6WU|PHKLQVLFKWOLFKGHU0DJQHW
IHOGVW|UXQJDP%RGHQHUJLEWZLUGGDKHUKLHUGDVIROJHQGHHLQIDFKHLRQRVSKlUL
VFKH6WURPV\VWHPXQWHUVXFKW,QGLH0LWWHHLQHV0RGHOOJHELHWHVGHU$XVGHKQXQJ
 >@ Q >@ PLW GHQ *LWWHUSXQNWDEVWlQGHQ   XQG
Q ZLUGHLQHLQ]HOQHUDEZlUWVIOLHHQGHUIHOGSDUDOOHOHU6WURPVWDEGHU6WURP
GLFKWH DXIGHQ*LWWHUSXQNWEHL Q JHVHW]W’LHLRQRVSKlUL
VFKHQ /HLWIlKLJNHLWHQ ZHUGHQPLW  XQG DOV XQLIRUP DQ
JHQRPPHQ’DPLW ODVVHQ VLFK EHU GLH LQ GLHVHP)DOOH JOWLJHQ%H]LHKXQJHQ
XQG ]%,QKHVWHUHWDOZREHL XQG
GLHLRQRVSKlULVFKHQ3HGHUVHQE]Z+DOO6WU|PHVLQGXQGGHU,QGH[¶K•XQWHU
GHP 2SHUDWRUKLHUXQGLQ)ROJHGHQKRUL]RQWDOHQ7HLOGHV2SHUDWRUVPHLQW
GLHKRUL]RQWDOHQ,RQRVSKlUHQVWU|PHEHUHFKQHQ(VVHLEHPHUNWGD XQG
VLFKVRJHUDGH]XURWDWLRQVE]ZGLYHUJHQ]IUHLHQVSKlULVFKHQ(OHPHQWDUVWURP
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.DSLWHO  7KHRULH

$EE  4XRWLHQW GHV $EVROXWEHWUDJHV GHU 0DJQHWIHOGVW|UXQJ DP %RGHQ YRP 6\VWHP
DXV 3HGHUVHQ6WU|PHQ XQG )$& ]X GHP DXV +DOO6WU|PHQ ZLH LQ $EE  PRGHOOLHUW
IU HLQHQ 1HLJXQJVZLQNHO GHV )$& YRQ   HQWVSUHFKHQG  PDJQHWLVFKHU
%UHLWH LP 'LSROIHOG
V\VWHPHQZLHVLHLQ.DSLWHOEHVFKULHEHQZHUGHQHUJHEHQPLWHQWVSUHFKHQ
GHU6NDOLHUXQJMHQDFKYRUJHJHEHQHQ XQG (QWVSUHFKHQGZXUGHQDXFK
GLHGRUWDQJHJHEHQHQ9HUIDKUHQ]XU%HUHFKQXQJGHU6WURPV\VWHPHEHQXW]W$EE
]HLJWGDVJHVDPWH0RGHOOVWURPV\VWHP
)OLHWGHU]HQWUDOHIHOGSDUDOOHOH6WURPUDGLDOVRKHEWVLFKVHLQH0DJQHWIHOG
ZLUNXQJ XQWHUKDOE GHU ,RQRVSKlUH JHUDGH JHJHQ GLH GHU LRQRVSKlULVFKHQ
3HGHUVHQ6WU|PH DXI )XNXVKLPD  (V VHL QXQ GHU )DOO EHWUDFKWHW GD
GLHVHUIHOGSDUDOOHOH6WURPJHUDGOLQLJDEHULQ)OXULFKWXQJQDFK1RUGHQJHQHLJW
YHUODXIH$EE$EEVWHOOHQGHQ4XRWLHQWHQGHU%HWUlJH
GHU0DJQHWIHOGVW|UXQJHQGHV6\VWHPVDXVIHOGSDUDOOHOHP6WURPXQG3HGHUVHQ
6WU|PHQ6\VWHPXQGGHV6\VWHPVDXVGHQ+DOO6WU|PHQ6\VWHPDP%RGHQ
IU GUHL YHUVFKLHGHQH1HLJXQJVZLQNHO GHV IHOGSDUDOOHOHQ 6WURPHV JHJHQGLH
7DQJHQWLDOHEHQHDQGHU,RQRVSKlUHDP)XSXQNWGLHVHV6WURPHVGDU 
HQWVSUHFKHQGPDJQHWLVFKHU%UHLWH HQWVSUHFKHQGPDJQHWLVFKHU
%UHLWHXQG HQWVSUHFKHQGPDJQHWLVFKHU%UHLWHGLH(QWVSUHFKXQJHQ
EH]LHKHQVLFKVWHWVDXIHLQ’LSROIHOG’LH%HUHFKQXQJGHU0DJQHWIHOGVW|UXQJHQ
HUIROJWHPLWWHOV HLQHU%LRW6DYDUW,QWHJUDWLRQ %HL GHU%HXUWHLOXQJ GHU DQ GHQ
.DSLWHO  7KHRULH

$EE  :LH $EE  MHGRFK IU HLQHQ 1HLJXQJVZLQNHO GHV )$& YRQ  
HQWVSUHFKHQG  PDJQHWLVFKHU %UHLWH LP 'LSROIHOG
$EE  :LH $EE  MHGRFK IU HLQHQ 1HLJXQJVZLQNHO GHV )$& YRQ  
HQWVSUHFKHQG  PDJQHWLVFKHU %UHLWH LP 'LSROIHOG
5lQGHUQLQ$EE$EEJH]HLJWHQ:HUWHLVW]XEHUFNVLFKWLJHQGDD5DQG
IHKOHU GXUFK GLH IHKOHQGHQ KRUL]RQWDOHQ ,RQRVSKlUHQVWU|PH DXHUKDOE GHV
.DSLWHO  7KHRULH

0RGHOOJHELHWHV DXIWUHWHQ GLH LP)DOO GHU3HGHUVHQ6WU|PHGHQPDJQHWLVFKHQ
(IIHNWGHV]HQWUDOHQIHOGSDUDOOHOHQ6WURPHVZHLWHUNRPSHQVLHUHQZUGHQXQG
GDEGLHWRWDOH0DJQHWIHOGVW|UXQJEHLGHU6\VWHPHDP5DQGHVHKUNOHLQLVWVR
GD VLH LQ GHU 5HDOLWlW LD YRQ QlKHU IOLHHQGHQ 6WU|PHQ EHUGHFNWZHUGHQ
ZUGH6REHWUlJWEHL Q GHU0DJQHWIHOGEHWUDJYRQ6\VWHPQ7
GHUYRQ6\VWHPQ7YHUJOLFKHQPLWQ7E]ZQ7LP=HQWUXPVGHV
0RGHOOJHELHWHVDOVREHL Q 
:HQQGDKHUYRQGHQ5DQGJLWWHUSXQNWHQGHV0RGHOOJHELHWHVDEJHVHKHQZLUG
OLHJW ZLH HUVLFKWOLFK IU   $EE  GHU $QWHLO GHV 6\VWHPV  DQ GHU
*HVDPWPDJQHWIHOGVW|UXQJDP%RGHQEHLHWZDLQGHU1lKHGHV=HQWUXPVGHV
0RGHOOJHELHWHVXQGVWHLJWELVDXIHWZDVEHUDQGHVVHQ6GUDQGDQ)U
 $EELVWGHU(IIHNWGHV6\VWHPHVPLWELV]XDQGHU*HVDPW
PDJQHWIHOGVW|UXQJLPPHUQRFKPRGHUDW$OOHUGLQJVVWHLJWHULP)DOOH 
$EELQDOOHQ5LFKWXQJHQYRP=HQWUXPGHV0RGHOOJHELHWHVVFKQHOODXIEHU
DQXQGZLUGGDPLWLQWROHUDEHO
)USRODUH%UHLWHQHUJLEWVLFKIUGHQ(IIHNWGXUFKGDV6\VWHPDOVRHLQ
$QWHLOYRQZHQLJHUDOV’LHVHV(UJHEQLVVWLPPWPLWGHQWHLOZHLVHTXDOLWDWL
YHQ5HVXOWDWHQIUKHUHU$UEHLWHQEHUHLQ5LFKPRQG)XNXVKLPD
8QWLHGWXQG%DXPMRKDQQ$PP
=XVDPPHQIDVVHQG OlW VLFK DOVR IHVWVWHOOHQ GD GLH JHWURIIHQH$QQDKPH UDGLDOHU
0DJQHWIHOGOLQLHQVRZRKOKLQVLFKWOLFKGHU*OWLJNHLWGHUEHQXW]WHQ)RUPGHV2KP•VFKHQ
*HVHW]HVDOVDXFKLQ%H]XJDXIGLH9HUQDFKOlVVLJXQJGHV0DJQHWIHOGHIIHNWHVGHUWDWVlFK
OLFKJHQHLJWHQIHOGSDUDOOHOHQ6WU|PHSROZlUWVYRQPDJQHWLVFKHU%UHLWHHLQHQDN]HS
WDEOHQ)HKOHUYRQZHQLJHUDOVDXVPDFKWbTXDWRUZlUWVGLHVHU%UHLWHVWHLJHQGLH
)HKOHU MHGRFK LQVEHVRQGHUHKLQVLFKWOLFKGHU7HQVRUHOHPHQWHGHV2KP•VFKHQ*HVHW]HV
VFKQHOO DQ VR GD GLH &KDUDNWHULVWLNHQPHWKRGH LQ GLHVHU 5HJLRQ QLFKW DQJHZHQGHW
ZHUGHQNDQQ
’DLQGLHVHU$UEHLWQXU’DWHQE]Z0RGHOOJHELHWHSROZlUWVYRQHWZDPDJQHWL
VFKHU%UHLWHYHUZHQGHWZHUGHQN|QQHQGLHLQGLHVHP$EVFKQLWWGLVNXWLHUWHQ)HKOHUIU
XQVHUH8QWHUVXFKXQJHQPLWJXWHU1lKHUXQJYHUQDFKOlVVLJWZHUGHQ
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.DSLWHO  7KHRULH

$EE  6FKHPDWLVFKH 'DUVWHOOXQJ HLQHU VSKlULVFKHQ
.DSSH
9RP%RGHQ]XU,RQRVSKlUH)HOGWUHQQXQJXQGIRUWVHW]XQJGHU0DJQHWIHOGVW|UXQJ
DP%RGHQVRZLH8PUHFKQXQJLQlTXLYDOHQWH6WU|PHPLWWHOV¯VSKHULFDOFDSKDUPRQLF
DQDO\VLVµ6&+$
’LH%HVFKUHLEXQJYRQ0DJQHWIHOGHUQLPVWURPIUHLHQ5DXPLQVSKlULVFKHQ.RRUGLQD
WHQPLWWHOVVSKlULVFKHUKDUPRQLVFKHU$QDO\VH6+$HLQVFKOLHOLFKLKUHU=HUOHJXQJLQ
GXUFKLQQHUHXQGlXHUH4XHOOHQHU]HXJWH$QWHLOHXQGLKUHU+|KHQIRUWVHW]XQJJHKWDXI
&)*DX]XUFNXQGLVWEHUHLWV LQGHPNODVVLVFKHQ:HUNYRQ&KDSPDQXQG%DUWHOV
 YROO DXVJHDUEHLWHW ,P VWURPIUHLHQ *HELHW JLOW QHEHQ  ]XVlW]OLFK
 6RPLW H[LVWLHUW GRUW HLQPDJQHWLVFKHV3RWHQWLDO0PLW  GDVGLH
/DSODFH*OHLFKXQJ HUIOOW’HU9RUWHLOGHU6+$JHJHQEHUDQGHUHQ%HVFKUHL
EXQJVP|JOLFKNHLWHQYJO]%+DLQHVEHVWHKWGDULQGDLKUH(QWZLFNOXQJYRQ
LPSOL]LW GLHVH SK\VLNDOLVFKHQ (LJHQVFKDIW GHV 0DJQHWIHOGHV EHUFNVLFKWLJW ’HUVHOEHQ
7DWVDFKHYHUGDQNWGLH6+$DXFKGDLKUH(QWZLFNOXQJGHV0DJQHWIHOGHVUDGLDOIRUWVHW]
EDULVW’DV*HELHW]ZLVFKHQGHU(UGREHUIOlFKHXQGGHU,RQRVSKlUHZLUGKLHUDOVVWURP
IUHLEHWUDFKWHWGD9HUVFKLHEXQJVVWU|PHYHUQDFKOlVVLJWZHUGHQYJO$EVFKQLWW
’D GLH%DVLVIXQNWLRQHQ GHU 6+$ VLFK MHGRFK EHU GLH JHVDPWH(UGREHUIOlFKH HU
VWUHFNHQHUJHEHQVLFK3UREOHPHZHQQGDVLQWHUHVVLHUHQGH*HELHWDXIGHP’DWHQIU
YRUOLHJHQ XQG DXI GHP HV HQWZLFNHOW ZHUGHQ VROO QXU HLQHQ 7HLO GHU (UGREHUIOlFKH
XPIDW=XPHLQHQ VLQGGLHKDUPRQLVFKHQ.RHIIL]LHQWHQGHU 6+$GDQQ VFKOHFKWGH
ILQLHUWRGHUHVPVVHQPRGHOOLHUWH¶YLUWXHOOH•’DWHQSXQNWHKLQ]XJHIJWZHUGHQ=XP
DQGHUHQ EHWUlJW GLH NOHLQVWH:HOOHQOlQJH
GLH PLW GHU 6+$ DXIJHO|VW ZHUGHQ NDQQ
ZREHL GHUK|FK
VWH LQ GHU 6+$(QWZLFNOXQJ YHUZHQGHWH
*UDG LVW )U HLQH JHZQVFKWH $XIO|VXQJ
YRQ   ZlUH VRPLW
HUIRUGHUOLFKZDVHLQH*HVDPW
]DKOYRQ6+$.RHIIL]LHQWHQEHGHX
WHQZUGH
(LQ$XVZHJDXVGLHVHQ3UREOHPHQZXU
GHPLWGHUVSKHULFDOFDSKDUPRQLFDQDO\VLV
6&+$ +DLQHV  HQWZLFNHOW (V VHL
GHU)DOOEHWUDFKWHWGDGLHJHJHEHQHQ’DWHQLQQHUKDOEHLQHUVSKlULVFKHQ.DSSHOLHJHQ
GHUHQ0LWWHOSXQNWLQJHRJUDSKLVFKHQ.RRUGLQDWHQ XQGGHUHQ+DOEZLQNHO LVW
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.DSLWHO  7KHRULH



]XU,OOXVWUDWLRQVLHKH$EE]XU$QJOHLFKXQJDQGLH1RWDWLRQGHUIUKHUHQ/LWHUDWXU
ZLUGLQGLHVHPZLHLPQlFKVWHQ$EVFKQLWWDXVVFKOLHOLFKGDVLQGHU0DWKHPDWLNEOLFKH
VSKlULVFKH.RRUGLQDWHQV\VWHPPLWUQDFKREHQXQG SRVLWLYQDFK6GHQEHQXW]W’LH
6&+$(QWZLFNOXQJGHVPDJQHWLVFKHQ3RWHQWLDOV0LQGHUVWURPIUHLHQ5HJLRQ]ZLVFKHQ
XQG LPVSKlULVFKHQ.RRUGLQDWHQV\VWHPPLWGHP0LWWHOSXQNWGHUVSKlUL
VFKHQ.DSSHDOV1RUGSROODXWHWGDQQ+DLQHV
’LH6WUXNWXUGLHVHU*OHLFKXQJLVWPLWGHUEHNDQQWHQ6+$(QWZLFNOXQJLGHQWLVFK8P
DOOHUGLQJVJHHLJQHWH%DVLVIXQNWLRQHQDXIGHUVSKlULVFKHQ.DSSH]XHU]HXJHQPXGHU
JDQ]]DKOLJH*UDGQGHU6+$(QWZLFNOXQJGXUFKHLQHQXQJDQ]]DKOLJHQ*UDG LQGHU
6&+$(QWZLFNOXQJHUVHW]WZHUGHQZREHL IUGLH6XPPHGHVGXUFKLQQHUH
4XHOOHQ,QGH[¶L•XQG IUGLH6XPPHGHVGXUFKlXHUH4XHOOHQ,QGH[¶H•
HU]HXJWHQPDJQHWLVFKHQ3RWHQWLDOV JDQ]]DKOLJH=lKOLQGLFHV VLQG XQG  E]Z  GLH
$Q]DKO GHU IU GLH (QWZLFNOXQJ EHQXW]WHQ LQWHUQHQ E]Z H[WHUQHQ .RHIIL]LHQWHQ EH
VWLPPHQ ’LH  ZHUGHQ GXUFK IROJHQGH 5DQGEHGLQJXQJHQ IU GLH DVVR]LLHUWHQ
/HJHQGUH)XQNWLRQHQ EHL IHVWJHOHJW
)UHLQJHJHEHQHVPXQG ZHUGHQDOVRGLHMHQLJHQDVVR]LLHUWHQ/HJHQGUH)XQNWLR
QHQEHVWLPPWGLHHUIOOHQXQGQDFKVWHLJHQGHP JHRUGQHWPLWGHP,QGH[N
YHUVHKHQ’LH%DVLVIXQNWLRQHQGLHVLFKDXVGHU/|VXQJYRQREHQE]ZXQWHQHUJHEHQ
ELOGHQ]ZHL*UXSSHQ,QQHUKDOEMHGHU*UXSSHVLQGGLH/|VXQJVIXQNWLRQHQRUWKRJRQDO
]XHLQDQGHUMHGRFKQLFKW]ZLVFKHQGHQ*UXSSHQ0DQEHDFKWHGDLQHLQ7HUPPLW
N P DXIWDXFKWLQZHOFKHP)DOOH XQDEKlQJLJYRQ HEHQIDOOVGHQ:HUW
DQQLPPW:HJHQ  VSLHJHOWGLHVHU7HUPGHQ0LWWHOZHUWYRQ0ZLHGHUGHU LP
*HJHQVDW] ]XP)DOO GHU JHVDPWHQ(UGREHUIOlFKH EHU GHU VSKlULVFKHQ.DSSH QLFKW D
SULRULYHUVFKZLQGHQPX
’D  LD XQJHUDG]DKOLJ LVWZLUG HLQH’HILQLWLRQ GHU DVVR]LLHUWHQ /HJHQGUH
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k m 0 1 2 3 4 5 6 7 8
0 0.00
1 6.38 4.84
2 10.49 10.49 8.36
3 15.31 14.79 14.26 11.69
4 19.60 19.60 18.75 17.86 14.93
5 24.29 23.97 23.64 22.53 21.36 18.13
6 28.65 28.65 28.09 27.52 26.20 24.79 21.29
7 33.28 33.04 32.81 32.05 31.28 29.78 28.18 24.43
8 37.67 37.67 37.25 36.83 35.91 34.97 33.30 31.52 27.55
7DEHOOH  8QJDQ]]DKOLJH *UDGH HLQHU 6&+$(QWZLFNOXQJ IU HLQHQ +DOEZLQNHO GHU .DSSH

)XQNWLRQHQEHQ|WLJWGLHQLFKWDXIHLQHPJDQ]DKOLJHQ*UDGQEHUXKW+REVRQ
+DLQHV
’DEHLLVW GLHK\SHUJHRPHWULVFKH)XQNWLRQ]%$UINHQXQG VLQG
GLH1RUPDOLVLHUXQJVIDNWRUHQ,QGHU*HRSK\VLNZLUGEOLFKHUZHLVHGLH6FKPLGW1RUPDOL
VLHUXQJEHQXW]WYJO]%&KDSPDQXQG%DUWHOV+ZDQJXQG&KHQYHUZHQ
GHQ MHGRFKHLQHYRQ LKQHQVREH]HLFKQHWH¯YROOVWlQGLJH1RUPDOLVLHUXQJµEHLGHUGHU
0LWWHOZHUWGHV4XDGUDWHVMHGHUGHU%DVLVIXQNWLRQHQEHUGLHVSKlULVFKH.DSSH]XHLQV
ZLUG YJODXFK+HLVNDQHQXQG0RULW]:LUGGLHVH1RUPDOLVLHUXQJ LQGLH’H
ILQLWLRQGHU ZLHLQ*OJH]RJHQOlWVLFKHLQQXPHULVFKVWDELOHUHUDQDO\WL
VFKHU$XVGUXFN IUGHUHQ%HUHFKQXQJJHZLQQHQDOVHUGXUFKGLUHNWH$XVZHUWXQJGHU
K\SHUJHRPHWULVFKHQ )XQNWLRQ HQWVWHKW 1XPHULVFKH ,QVWDELOLWlWHQ EHL GHU GLUHNWHQ
$XVZHUWXQJYRQ*OHQWVWHKHQDOOHUGLQJVHUIDKUXQJVJHPlHUVWEHLKRKHQ:HUWHQYRQ
QXQGPHWZDDE
(LQHZLFKWLJH(LJHQVFKDIWGHU6&+$EHVFKUHLEWGLH5HODWLRQ YJO7DEHOOH
IUHLQ%HLVSLHOPLW XQG ’LHPLQLPDOHDXIO|VEDUH:HOOHQOlQJH
GHU6&+$HUJLEWVLFKDQDORJ]XGHUREHQIUGLH6+$JHJHEHQH%H]LHKXQJZREHLDEHU
GXUFK HUVHW]WZLUG$OVRHU]LHOWGLH6&+$IUGDVLQ7DEHOOHJHJHEHQH
%HLVSLHO PLW GHUVHOEHQ $Q]DKO DQ .RHIIL]LHQWHQ HLQH IDFK K|KHUH :HOOHQOlQJHQ
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DXIO|VXQJDOVGLH6+$ ]XVlW]OLFK ]X LKUHPREHQHUZlKQWHQ9RUWHLOGDNHLQHXQJH
PHVVHQHQ’DWHQDXHUKDOEGHUVSKlULVFKHQ.DSSHEHQ|WLJWZHUGHQ
=XVDPPHQIDVVHQGZLUGDOVRGLH)HOGWUHQQXQJLQGXUFKLQQHUHXQGlXHUH4XHOOHQ
HU]HXJWHQ$QWHLOHGHU0DJQHWIHOGVW|UXQJDP%RGHQ VRZLHGLH)HOGIRUWVHW]XQJGHV
OHW]WHUHQ$QWHLOHVDXI,RQRVSKlUHQK|KHZLHIROJWYRUJHQRPPHQ=XQlFKVWZHUGHQGLH
.RHIIL]LHQWHQ XQG GXUFK$QSDVVHQYRQ HQWVSUHFKHQG*ODQ
GLHJHJHEHQHQ%HREDFKWXQJHQHUPLWWHOW’DQQZLUGGHUGXUFKlXHUH4XHOOHQHU]HXJWH
$QWHLO YRQ  VHSDULHUW LQGHPQXUGLH ]ZHLWH H[WHUQH6XPPH LQ EHQXW]WZLUG
(LQVHW]HQYRQ LQGLHVH6XPPHHUJLEWVFKOLHOLFKGLH)RUWVHW]XQJDXI,RQRVSKlUHQ
K|KH&RPSXWHUSURJUDPPHIUGLHVHQ=ZHFNZXUGHQYRQ+DLQHVJHJHEHQ)U
GHQ HUVWHQ 6FKULWW GHU 5HJUHVVLRQVDQDO\VH ]XU %HVWLPPXQJ GHU 6&+$.RHIIL]LHQWHQ
EHQXW]HQ GLHVH 3URJUDPPHQ HLQHQ YRQ (IUR\PVRP HQWZLFNHOWHQ $OJRULWKPXV VLHKH
’UDSHUXQG6PLWKGHUXPGLHJHJHEHQHQ)UHLKHLWVJUDGHRSWLPDO]XQXW]HQQXU
.RHIIL]LHQWHQ YHUZHQGHW GLHPLW HLQHU YRUJHEEDUHQ VWDWLVWLVFKHQ6LJQLILNDQ] ]XU9HU
EHVVHUXQJGHU$QSDVVXQJEHLWUDJHQ
’LHVH3URJUDPPHZXUGHQLQGHU/LWHUDWXUDXVJLHELJHQ7HVWVXQWHU]RJHQDPDXVIKU
OLFKVWHQ GXUFK+DLQHV  +DLQHV XQG 7RUWD  VRZLH 7RUWD XQG GH 6DQWLV
,PIROJHQGHQVROOHQHLQLJH+LQZHLVHEHUP|JOLFKH3UREOHPHEHLGHU$QZHQGXQJ
GHU6&+$JHJHEHQZHUGHQ:LHEHUHLWV+DLQHVIHVWVWHOOWHN|QQHQDQGHP
5DQG  LP=XJH GHU )HOGIRUWVHW]XQJ QDFK REHQ )HKOHU DXIWUHWHQ GLH VLFKPLW
]XQHKPHQGHU)RUWVHW]XQJVK|KHLQGLH.DSSHKLQHLQDXVEUHLWHQ(UHUNOlUWHGLHVH)HKOHU
PLW GHU IHKOHQGHQ XQDEKlQJLJHQ.RQWUROOH GHU ]ZHLWHQ XQGK|KHUHQ$EOHLWXQJHQ DQ
GLHVHP5DQGYJO*O(UIDKUXQJVJHPlUHLFKWHVEHLGHU)HOGIRUWVHW]XQJYRP%RGHQ
]XU,RQRVSKlUHDXVGLHVSKlULVFKH.DSSHJU|HU]XZlKOHQDOVGXUFKGLH’DWHQ
SXQNWHE]ZGDV LQWHUHVVLHUHQGH*HELHW YRUJHJHEHQXPGHQ(LQIOX MHQHU)HKOHU DXV
GLHVHV *HELHW ]XPLQLPLHUHQ  7RUWD XQG GH 6DQWLV  EHULFKWHQ GD EHL GHU
6&+$QXPHULVFKH3UREOHPHDXIWUHWHQZHQQYHUVXFKWZLUGJURH:HOOHQOlQJHQEHULP
9HUJOHLFKNOHLQHVSKlULVFKH.DSSHQ]XPRGHOOLHUHQ’LHJU|WHDXIGHP(UGERGHQPLW
HLQHU 6&+$(QWZLFNOXQJ GDUVWHOOEDUH :HOOHQOlQJH HQWVSULFKW GHP ’XUFKPHVVHU GHU
.DSSH 7DWVlFKOLFKYRUKDQGHQHJU|HUH:HOOHQOlQJHQYHUXUVDFKHQHLQ
$OLDVLQJLQ]XKRKHQ:HOOHQ]DKOHQJHK|UHQGHQ.RHIIL]LHQWHQGXUFKGDVGLHQXPHULVFKHQ
3UREOHPHYHUXUVDFKWZHUGHQJDQ]DQDORJH3UREOHPHWUHWHQEULJHQVDXFKEHLGHU)HOG
IRUWVHW]XQJLQNDUWHVLVFKHQ.RRUGLQDWHQPLWGHU)RXULHU7UDQVIRUPDWLRQDXI6RIDQGHQ
GH6DQWLVHWDOGDGLH6&+$IUGLH0RGHOOLHUXQJGHUVHKUODQJZHOOLJHQPDJQH
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$EE  ,OOXVWUDWLRQ GHU %H]LHKXQJ ]ZLVFKHQ HLQHP lTXLYDOHQWHQ 6WURPVHJPHQW
XQG GHU +RUL]RQWDONRPSRQHQWH VHLQHU 0DJQHWIHOGVW|UXQJ IU HLQH HEHQH XQG
HLQH .XJHOVFKDOHQ,RQRVSKlUH
WLVFKHQ6lNXODUYDULDWLRQHQGHV+DXSWIHOGHVGHU(UGHEHU,WDOLHQVFKOHFKWJHHLJQHWLVW)U
GLH LQ GLHVHU $UEHLW EHWUDFKWHWHQ NXU]ZHOOLJHUHQ ,RQRVSKlUHQVW|UXQJHQ GUIWH GLHVHV
3UREOHPMHGRFKDOOHQIDOOVLP+LQEOLFNDXIVHKUKRPRJHQH(OHNWURMHWVUHOHYDQWVHLQ,P
=XVDPPHQKDQJPLWGHPYRULJHQ3UREOHPVWHOOHQ7RUWDXQGGH6DQWLVIHVWGDGLH
0RGHOOLHUXQJGHVKlXILJUHFKWKRPRJHQHQXQGYRQGHU)HOGVWlUNHKHUNOHLQHQLQWHUQHQ
$QWHLOHV GHU LRQRVSKlULVFKHQ0DJQHWIHOGVW|UXQJHQ PLW GHU 6&+$ LQVEHVRQGHUH EHL
JHULQJHU$Q]DKOYRUOLHJHQGHU0HZHUWHQXPHULVFKH3UREOHPHDXIZLUIW’HVVHQLP=XJH
GHU$QSDVVXQJGHU6&+$.RHIIL]LHQWHQHU]HXJWHU DEVROXWHU)HKOHUNDQQ LQGHUVHOEHQ
*U|HQRUGQXQJZLHGHUIUGHQEOLFKHUZHLVHHUKHEOLFKVWlUNHUHQGXUFKlXHUH4XHOOHQ
HU]HXJWHQ$QWHLO OLHJHQXQG LVWGDPLWUHODWLYHUKHEOLFKK|KHUDOV IUGLHVHQ ,QGLHVHU
$UEHLWVLQGZLUDXVVFKOLHOLFKDQGHPH[WHUQHQ$QWHLOYRQ LQWHUHVVLHUW
’LH6&+$ZXUGHLQGHU/LWHUDWXUEHUHLWVPHKUIDFKHUIROJUHLFK]XU)HOGWUHQQXQJXQG
IRUWVHW]XQJYRQGXUFK,RQRVSKlUHQVW|UXQJHQHU]HXJWHQ0DJQHWIHOGVW|UXQJHQYHUZHQ
GHWXDYRQ:DONHU+DLQHVXQG7RUWDVRZLH:DONHUHWDO
’LH%H]LHKXQJ]ZLVFKHQGHUKRUL]RQWDOHQ0DJQHWIHOGVW|UXQJXQPLWWHOEDUXQWHUKDOE
GHU ,RQRVSKlUH  XQGGHQ LKU HQWVSUHFKHQGHQ lTXLYDOHQWHQ ,RQRVSKlUHQVWU|PHQ
 LVW IU HLQH HEHQH ,RQRVSKlUH LQ NDUWHVLVFKHU *HRPHWULH ORNDO QlPOLFK
ZREHL  GHU QDFK XQWHQ JHULFKWHWH1RUPDOHQHLQKHLWV
YHNWRUDXIGHU,RQRVSKlUHQHEHQHLVWYJO8QWLHGWXQG%DXPMRKDQQ’LHVH/RNDOL
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$EE  1LFKWORNDOHU $QWHLO GHU KRUL]RQWDOHQ0DJQHWIHOGVW|UXQJ HLQHV EHL 
%UHLWH PLW  P$P 6WlUNH LQ 2VWULFKWXQJ IOLHHQGHQ LRQRVSKlULVFKHQ
6FKLFKWVWURPHV IU 'HWDLOV V 7H[W

WlWUKUWGDKHUGDMHGHV6HJPHQWYRQ QXUXQPLWWHOEDUXQWHUKDOEVHLQHU3RVLWLRQ
HLQHKRUL]RQWDOH0DJQHWIHOGVW|UXQJHU]HXJWEHUDOOVRQVWLQGHU,RQRVSKlUHQHEHQHDEHU
HLQHUHLQYHUWLNDOH0DJQHWIHOGVW|UXQJ]XU,OOXVWUDWLRQVLHKH$EEOLQNV,P)DOOHHLQHU
.XJHOVFKDOHQ,RQRVSKlUH LQ VSKlULVFKHU*HRPHWULHGDJHJHQHU]HXJWGDVVHOEH6HJPHQW
DXFKDQDQGHUHQ2UWHQDXIGHU6FKDOHDOVVHLQHUHLJHQHQ3RVLWLRQHLQHKRUL]RQWDOH0D
JQHWIHOGVW|UXQJGKXPJHNHKUWGLHlTXLYDOHQWHQ6WU|PHDQHLQHPEHVWLPPWHQ2UWDXI
GHU6FKDOHZHUGHQDXFKYRQHQWIHUQWHQ6WU|PHQEHHLQIOXW$EEUHFKWV’LH%H]LH
KXQJ]ZLVFKHQ XQG OlWVLFKLQGLHVHP)DOOGXUFKGLH+DUPRQLVFKHQGHU
6+$E]Z6&+$(QWZLFNOXQJDXVGUFNHQ6HL GLHNWH+DUPRQLVFKHGHVH[WHUQHQ
PDJQHWLVFKHQ 3RWHQWLDOV GK GHV H[WHUQHQ$QWHLOHV YRQ  LQQHUKDOE GHUN6XPPH
XQPLWWHOEDUXQWHUKDOEGHU,RQRVSKlUHXQG GLHHQWVSUHFKHQGHNWH+DUPRQLVFKHGHU
LRQRVSKlULVFKHQlTXLYDOHQWHQ6WURPIXQNWLRQGHILQLHUWGXUFK VRHUJLEW
VLFK5LFKPRQG+DLQHVXQG7RUWDEHDFKWHGDGHU)DNWRU GHU
LQ&KDSPDQXQG%DUWHOVVRZLH.DPLGHHWDODXIWDXFKWQXULQFJV(LQKHLWHQ
NRUUHNWLVW

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*ONDQQLQ*OHLQJHVHW]WZHUGHQXPVR4LQHLQHP6FKULWWPLWGHU)HOGWUHQQXQJ
XQGIRUWVHW]XQJDXVGHQ6&+$.RHIIL]LHQWHQ]XEHUHFKQHQ’HUNRQVWDQWH)DNWRU
LVWLGHQWLVFKPLWGHPLQHEHQHU*HRPHWULHDXIWDXFKHQGHQ)DNWRUXQGUHSUlVHQWLHUWGHQ
ORNDOHQ$QWHLOGHU%H]LHKXQJ]ZLVFKHQ XQG ZRKLQJHJHQGHU]ZHLWH7HUPLQGHU
.ODPPHUIUGHQQLFKWORNDOHQ$QWHLOGLHVHU%H]LHKXQJYHUDQWZRUWOLFKLVW’LHVHU]ZHLWH
7HUPYHUVFKZLQGHWIU HQWVSUHFKHQG GKIUNOHLQH:HOOHQOlQJHQIUGLH
GLH.UPPXQJGHU6SKlUHYHUQDFKOlVVLJEDUZLUG8PGLHHUZlKQWH1LFKWORNDOLWlW]X
LOOXVWULHUHQ ]HLJW $EE  GLH PLWWHOV %LRW6DYDUW,QWHJUDWLRQ EHUHFKQHWH KRUL]RQWDOH
0DJQHWIHOGVW|UXQJ XQPLWWHOEDU XQWHUKDOE GHU ,RQRVSKlUH HLQHV RVWZlUWV IOLHHQGHQ
LRQRVSKlULVFKHQ6FKLFKWVWURPHVYRQNRQVWDQWHU6WlUNHP$PGHVVHQ=HQWUXPVLFK
DXINRQVWDQWHU%UHLWHYRQEHILQGHWGHU6FKLFKWVWURPKDWHLQH%UHLWHQDXVGHKQXQJYRQ
XQGHUVWUHFNWVLFKYRQELV/lQJH’DPLWGLHNOHLQHQ9HNWRUHQGLHGXUFKGHQ
QLFKWORNDOHQ$QWHLOYRQKHUYRUJHUXIHQZHUGHQVLFKWEDUZHUGHQZXUGHQGLHQ7
9HNWRUHQGLHGXUFKGHQORNDOHQ$QWHLODXIGHU]HQWUDOHQ%UHLWHGHV6WURPIOXVVHVHU]HXJW
ZHUGHQLQ$EEJHO|VFKW:LHHUVLFKWOLFKHUUHLFKHQGLHQLFKWORNDOHQ9HNWRUHQLQ
%UHLWHQDEVWDQGYRQGHU]HQWUDOHQ%UHLWHHLQH6WlUNHYRQHWZDGHUORNDOHQ0DJQHW
IHOGVW|UXQJGLUHNWXQWHUKDOEGHV6FKLFKWVWURPV’LHVHU$QWHLOIlOOWELV%UHLWHQDEVWDQG
DXIDE
,QHLQLJHQ$UEHLWHQZHUGHQGLHLQGLHVHP$EVFKQLWWGDUJHVWHOOWHQ6FKULWWHYROOVWlQGLJ
EHUJDQJHQXQGGLHlTXLYDOHQWHQ6WU|PHGLHDXVGHUJHVDPWHQ0DJQHWIHOGVW|UXQJDP
%RGHQPLWWHOVGHUREHQHUZlKQWHQORNDOHQ5HODWLRQEHUHFKQHWZHUGHQDOVLGHQWLVFKPLW
GHQ lTXLYDOHQWHQ 6WU|PHQ DXI ,RQRVSKlUHQK|KH DQJHVHKHQ ]% /KU XQG 6FKOHJHO
6WDXQLQJ$OOHUGLQJVVFKHLQWHVGDREZRKOYRP7\SXQGGHP=ZHFNGHU
MHZHLOLJHQ8QWHUVXFKXQJDEKlQJLJEHWUlFKWOLFKH)HKOHUEHVRQGHUVGDQQJHPDFKWZHUGHQ
N|QQHQZHQQGLH)HOGIRUWVHW]XQJDXI,RQRVSKlUHQK|KHZHJJHODVVHQZLUGhEOLFKHUZHLVH
VLQGGLHLRQRVSKlULVFKHQlTXLYDOHQWHQ6WU|PHQLFKWQXUVWlUNHUDOVGLHDP%RGHQVRQ
GHUQ KDEHQ DXFK HLQH HWZDVXQWHUVFKLHGOLFKH 6WUXNWXU GDK|KHUH:HOOHQ]DKOHQEHLP
3UR]HGHU)HOGIRUWVHW]XQJ]XGHQ4XHOOHQKLQUHODWLYYHUVWlUNWZHUGHQYJO*OVRZLH
GLH $QZHQGXQJVEHLVSLHOH LQ .DSLWHO  ’LH UHODWLYH:LFKWLJNHLW GHU )HOGIRUWVHW]XQJ
JHJHQEHUGHU)HOGWUHQQXQJZLUGGXUFKGLH’LVNXVVLRQHLQHV$QZHQGXQJVEHLVSLHOHVLQ
$EVFKQLWWGHXWOLFKJHPDFKWIUGDVH[SOL]LWGLHGXUFKLQQHUHXQGlXHUH$QWHLOH
YHUXUVDFKWHQ0DJQHWIHOGVW|UXQJHQYHUJOLFKHQZHUGHQXQGGHULQQHUH$QWHLODOVJHULQJI
JLJJH]HLJWZLUG’HUGXUFKGLH9HUZHQGXQJGHUHEHQHQVWDWWGHUVSKlULVFKHQ5HODWLRQ
]ZLVFKHQ  XQG  HQWVWHKHQGH )HKOHU LVWZLH LQ$EE  ]X HUNHQQHQ NOHLQ XQG
WROHUDEHO
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5RWDWLRQVXQGGLYHUJHQ]IUHLHLRQRVSKlULVFKH(OHPHQWDUVWURPV\VWHPHLQVSKlULVFKHQ
.RRUGLQDWHQXQG$QZHQGXQJVEHLVSLHODQKDQGGHV0RGHOOHVHLQHV&RZOLQJ.DQDOV
,QHEHQHU*HRPHWULHKDWHLQEHOLHELJHVLRQRVSKlULVFKHV6WURPV\VWHP GLH(LJHQ
VFKDIWGDQXUVHLQGLYHUJHQ]IUHLHU$QWHLO XQWHUKDOEGHU,RQRVSKlUHHLQH0DJQHWIHOG
VW|UXQJHU]HXJWZlKUHQGGLHMHQLJHGHVURWDWLRQVIUHLHQ$QWHLOV VLFKPLWGHP0DJQHW
IHOGHIIHNWGHU)$&VDQQXOOLHUW]%)XNXVKLPD(VJLOWGDKHU 8PHLQH
VROFKHIUGLH’XUFKIKUXQJGHU&KDUDNWHULVWLNHQPHWKRGHHVVHQWLHOOH5HODWLRQDXFKLP
)DOOHVSKlULVFKHU*HRPHWULH]XYHULIL]LHUHQZHUGHQLQGLHVHP$EVFKQLWWURWDWLRQVIUHLH
XQGGLYHUJHQ]IUHLH9HNWRU%DVLVIXQNWLRQHQDXIGHU.XJHOVSKlUHKLHU¯(OHPHQWDUVWURP
V\VWHPHµJHQDQQWDEJHOHLWHWLKUH0DJQHWIHOGZLUNXQJGLVNXWLHUWXQGJH]HLJWZLHEHOLHEL
JHLRQRVSKlULVFKH6WURPV\VWHPHXQDEKlQJLJYRQGHUMHZHLOLJHQ9HUWHLOXQJGHU/HLWIlKLJ
NHLWHQQDFKGLHVHQ(OHPHQWDUVWURPV\VWHPHQHQWZLFNHOWZHUGHQN|QQHQ
 hEHUEOLFNEHUIUKHUH$UEHLWHQ
’LHPDJQHWLVFKHQ(IIHNWHVSH]LHOOHULRQRVSKlULVFKHU6WURPNRQILJXUDWLRQHQZXUGHQ
XDYRQ7DPDR.HUQVRZLHYRQ)XNXVKLPDXQG5HIHUHQ]HQ
GDULQXQWHUVXFKW,QGLHVHQ$UEHLWHQZXUGHQMHGRFKVSH]LHOOH$QQDKPHQEHUGLHLR
QRVSKlULVFKHQ/HLWIlKLJNHLWHQPHLVWZXUGHQXQLIRUPH/HLWIlKLJNHLWHQDQJHQRPPHQZLH
DXFKEHUGLH.RQILJXUDWLRQGHVLRQRVSKlULVFKHQHOHNWULVFKHQ)HOGHVJHPDFKWZHOFKHGLH
$OOJHPHLQKHLW GHU HU]LHOWHQ 5HVXOWDWH VFKPlOHUWHQ 7DPDR  XQG .HUQ 
]HLJWHQGDLP)DOOHXQLIRUPHU/HLWIlKLJNHLWHQGLHlTXLYDOHQWHQ6WU|PHLGHQWLVFKPLWGHQ
+DOO6WU|PHQVLQG’LHXPIDQJUHLFKVWHQ$UEHLWHQLQGLHVHP*HELHWZXUGHQYRQ)XNXVKL
PDGXUFKJHIKUWXQGVLQGLQ)XNXVKLPD]XVDPPHQJHIDW(UIDQGKHUDXVGDHLQ
6WURPV\VWHPZHOFKHVDXVHLQHPIHOGSDUDOOHOHQ6WURP)$&EHVWHKWGHUGXUFKLQHQW
JHJHQJHVHW]WH5LFKWXQJIOLHHQGH)$&VGLHJOHLFKPlLJEHUGLHJHVDPWH.XJHOVFKDOHQ
,RQRVSKlUHYHUWHLOWVLQGLQVHLQHU6WlUNHJHUDGHNRPSHQVLHUWZLUGVRZLHDXVHQWVSUH
FKHQGHQKRUL]RQWDOHQ,RQRVSKlUHQVWU|PHQGLHUDGLDO]XGHPHUVWHQ)$&KLQRGHUYRQ
LKPZHJ IOLHHQ MHQDFKGHVVHQ9RU]HLFKHQNHLQH0DJQHWIHOGVW|UXQJXQWHUKDOEGHU
,RQRVSKlUHYHUXUVDFKWXQGJHHLJQHWLVWGXUFK6XSHUSRVLWLRQPHKUHUHUVROFKHU6\VWHPH
UHDOLVWLVFKH6WURPV\VWHPH]XHU]HXJHQ(UEHQXW]WHMHGRFKQHEHQGLHVHPURWDWLRQVIUHLHQ
(OHPHQWDUV\VWHPNHLQHQ]ZHLWHQ6DW]DQ%DVLVIXQNWLRQHQXPGHQGLYHUJHQ]IUHLHQ$QWHLO
GHU ,RQRVSKlUHQVWU|PH DOVRGHQGHUQLFKWPLW)$&VYHUEXQGHQ LVW ]XEHVFKUHLEHQ
=XGHPIDWHHUGLHKRUL]RQWDOHQ6WU|PHVHLQHV6\VWHPVDOV3HGHUVHQ6WU|PHDXIXQGZDU
3-
3- ,
FI
 U KQ 
H
U 
H
K
H
Q
3-FIHO 3U

.DSLWHO  7KHRULH

GDPLWDQGHQ)DOOXQLIRUPHU/HLWIlKLJNHLWHQJHEXQGHQ)UHLQLJH6SH]LDOIlOOHPLWQLFKW
XQLIRUPHQ/HLWIlKLJNHLWHQJDEHU.RUUHNWXUHQKLQVLFKWOLFKGHUHQlTXLYDOHQWHQ6WU|PHQ
LP9HUJOHLFK ]XPXQLIRUPHQ)DOO DQ XQG ]HLJWH GDEHL DXFK DXIZLH YHUVFKLHGHQ GLH
WDWVlFKOLFKHQ ,RQRVSKlUHQVWU|PH YRQ GHQ lTXLYDOHQWHQ 6WU|PHQ DXVVHKHQ N|QQHQ
(EHQIDOOVXQLIRUPH/HLWIlKLJNHLWHQDQQHKPHQGHUZHLWHUWH7DPDRVHLQHIUKHUH
6WXGLH LQGHPHUGHQPDJQHWLVFKHQ(IIHNW JHUDGOLQLJ IOLHHQGHU DEHU JHQHLJWHU)$&V
XQWHUVXFKWHZlKUHQGLQDOOHQDQGHUHQHUZlKQWHQ$UEHLWHQGLH)$&VDOVUDGLDOIOLHHQG
DQJHQRPPHQZHUGHQ
)UGHQ)DOOHLQHUHEHQHQNDUWHVLVFKHQ*HRPHWULHXQWHUVXFKWHQ]%8QWLHGWXQG
%DXPMRKDQQGLH$XIVSDOWXQJEHOLHELJHULRQRVSKlULVFKHU6WURPV\VWHPHLQLKUHQ
JHVDPWHQURWDWLRQVXQGGLYHUJHQ]IUHLHQ$QWHLORKQHGDEHLVSH]LHOOH$QQDKPHQEHUGLH
/HLWIlKLJNHLWHQ RGHU GDV HOHNWULVFKH )HOG ]X PDFKHQ 6LH ]HLJWHQ GDUEHU KLQDXV HLQ
%HLVSLHO IU GLHVH $XIVSDOWXQJ RKQH DOOHUGLQJV *OHLFKXQJHQ IU GLH GDEHL EHQXW]WHQ
%DVLVIXQNWLRQHQDQ]XJHEHQ(LQ%HLVSLHOIUGLH$QZHQGXQJGHUVHOEHQ7HFKQLNDXIHLQ
2PHJD%DQGILQGHWVLFKLQ$PPE
 6SKlULVFKH (OHPHQWDUVWURPV\VWHPH XQG LKUH 6XSHUSRVLWLRQ ]X UHDOHQ 6WURP
V\VWHPHQ
,QGLHVHP$EVFKQLWWZHUGHQ]ZHL$VSHNWHEHKDQGHOW’HU+DXSWDVSHNWLVWGLHUHLQ
PDWKHPDWLVFKH 2SHUDWLRQ GHU .RQVWUXNWLRQ URWDWLRQV XQG GLYHUJHQ]IUHLHU 9HNWRU
%DVLVIXQNWLRQHQXQGGLH(QWZLFNOXQJHLQHVJHJHEHQHQ9HNWRUIHOGHV LQXQVHUHP)DOO
GHUKRUL]RQWDOHQ,RQRVSKlUHQVWU|PHLQGLHVH’HU]ZHLWH$VSHNWGHU8QWHUVXFKXQJGHV
0DJQHWIHOGHIIHNWHVGHU(OHPHQWDUVWURPV\VWHPHHLQVFKOLHOLFKLKUHU’LYHUJHQ]HQDOVRGHU
)$&VLVWSK\VLNDOLVFKHU1DWXU=XUEHVVHUHQ$QVFKDXOLFKNHLWZHUGHQZLUDEHUDXFKGHQ
HUVWHQ$VSHNWLQSK\VLNDOLVFKHQ%HJULIIHQEHKDQGHOQ
8P HLQ URWDWLRQVIUHLHV(OHPHQWDUVWURPV\VWHP ]XNRQVWUXLHUHQSOD]LHUHQZLU HLQH
’LYHUJHQ]YRQ GHU6WlUNH LQSK\VLNDOLVFKHQ%HJULIIHQJHVSURFKHQDOVRHLQHQ)$&
GHUZLHVWHWVLQGLHVHU$UEHLWDOVUDGLDOIOLHHQGDQJHQRPPHQZLUGDQHLQH6WHOOHGHU
,RQRVSKlUHQ.XJHOVFKDOH GLHZLU ¯3ROµ GHV (OHPHQWDUVWURPV\VWHPHV QHQQHQ XQG DOV
1RUGSROHLQHVVSKlULVFKHQ.RRUGLQDWHQV\VWHPV GHILQLHUHQGHVVHQ(LQKHLWV
YHNWRUHQDOV  XQG EH]HLFKQHWZHUGHQ:LUYHUODQJHQGDQQIUGDVURWDWLRQV
IUHLH,QGH[˜FI•KRUL]RQWDOHLRQRVSKlULVFKH(OHPHQWDUVWURPV\VWHP,QGH[˜HO•
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’DGLH6XPPHGHULQGLH,RQRVSKlUHKLQHLQIOLHHQGHQXQGGHUDXVLKUKHUDXVIOLHHQGHQ
)$&VYHUVFKZLQGHQPXNDQQLPVSKlULVFKHQ)DOORIIHQVLFKWOLFKGLH.RQVWDQWHLQ*O
QLFKW]X1XOOJHZlKOWZHUGHQZLHHVLPHEHQHQ)DOOJHWDQZHUGHQNDQQLQZHOFKHP
GLH GXUFK GHQ )$& DP 3RO YHUXUVDFKWHQ 6WU|PH DOV LP 8QHQGOLFKHQ ]XUFNIOLHHQG
DQJHQRPPHQZHUGHQN|QQHQ’DZLUGDV6WURPV\VWHPVRJHZlKOWKDEHQGDGLHIUGHQ
5FNIOX YHUDQWZRUWOLFKHQ )$&V KRPRJHQ EHU GLH ,RQRVSKlUH YHUWHLOW VLQG IROJW
$XVGLHVHU:DKOIROJWZHLWHUKLQGDGLHKRUL]RQWDOH6WURPGLFKWH
DXIGHUGHP3ROGHV(OHPHQWDUVWURPV\VWHPHVJHJHQEHUOLHJHQGHQ3XQNW]X1XOOZHUGHQ
GK YHUODQJWZHUGHQPX(LQHGLUHNWH,QWHJUDWLRQOLHIHUWGDQQ
’LHVHV6WURPV\VWHPLVWLGHQWLVFKPLWGHPMHQLJHQGDV)XNXVKLPDDOV3HGHUVHQ
6WURPV\VWHP GHILQLHUWH+LHU EHQXW]HQZLU HV MHGRFK DOV UHLQH %DVLVIXQNWLRQ IU GLH
NHLQHUOHL6SH]LILNDWLRQZLHGHU6WURPSK\VLNDOLVFKWDWVlFKOLFKHU]HXJWZXUGHQ|WLJLVW
:HQQGDVRELJH(OHPHQWDUVWURPV\VWHP]XVDPPHQPLWHLQHP]XVlW]OLFKHQ0RGHOOIUGDV
HOHNWULVFKH)HOGLQWHUSUHWLHUWZLUGZLUGHVLDVRZRKO3HGHUVHQDOVDXFK+DOO6WURP
DQWHLOHEHVLW]HQ
’DVLQ*OJHJHEHQH6WURPV\VWHPLVWURWDWLRQVIUHLXQGSRORLGDO=XVDPPHQPLW
GHQHVEHJOHLWHQGHQ)$&VHU]HXJWHVNHLQH0DJQHWIHOGVW|UXQJXQWHUKDOEGHU,RQRVSKlUH
ZLH)XNXVKLPDEHUHLWVDXI]ZHLYHUVFKLHGHQH$UWHQ]HLJWH’LH$EZHLFKXQJGHU
WDWVlFKOLFKHQ)$&VYRQGHUKLHUDQJHQRPPHQHQUDGLDOHQ)OXULFKWXQJIKUW]XHLQHP
WRURLGDOHQ6WURPDQWHLOGHUHLQSRORLGDOHV0DJQHWIHOGHU]HXJWZHOFKHVLQGHQ%HUHLFK
XQWHUKDOEGHU,RQRVSKlUHKLQHLQ•OHFNW•’LHVHU(IIHNWLVWLQ%UHLWHQSROZlUWVYRQFD
DEHUYHUQDFKOlVVLJEDUNOHLQZLHDXVIKUOLFKLQ$EVFKQLWWGLVNXWLHUWZXUGH
’DVGLYHUJHQ]IUHLH(OHPHQWDUVWURPV\VWHPZLUGY|OOLJDQDORJ]XGHPURWDWLRQVIUHLHQ
NRQVWUXLHUWXQGHUJLEWVLFK]X
1HEHQGHU7DWVDFKHVHLQHU’LYHUJHQ]IUHLKHLW LVWGLHVHV(OHPHQWDUVWURPV\VWHPWRURLGDO
XQGHU]HXJWVRPLWHLQSRORLGDOHV0DJQHWIHOGGDVVLFKEHUGHQJHVDPWHQ5DXPEHUHLFK
K’=0
rotationsfreies Elementarstromsystem
(mit zugehörigen FACs)
divergenzfreies
Elementarstromsystem
K’=0
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$EE  6FKHPDWLVFKH 6NL]]H GHV URWDWLRQVIUHLHQ OLQNV XQG GLYHUJHQ]IUHLHQ UHFKWV LRQRVSKlULVFKHV
(OHPHQWDUVWURPV\VWHPV GXUFKJH]RJHQH 3IHLOH LQ GHU $EELOGXQJ OLQNV ]XGHP DP 3RO GHV
(OHPHQWDUVWURPV\VWHPHV LQ GLH ,RQRVSKlUH KLQHLQIOLHHQGHU )$& GLFNHU JHVWULFKHOWHU 3IHLO DEJHVHKHQ
YRQ GLHVHP 3RO DXI GHU JDQ]HQ .XJHOVFKDOH KRPRJHQ DEIOLHHQGH 5FNVWURP)$&V GQQH JHVWULFKHOWH
3IHLOH
HUVWUHFNW$XHU LQ VHLQHP3ROKDWGDV 6\VWHPHLQH DXIGHU JDQ]HQ6SKlUHNRQVWDQWH
5RWDWLRQYRQ $EE]HLJW HLQH VFKHPDWLVFKH ,OOXVWUDWLRQGHVGL
YHUJHQ]IUHLHQ XQG GHV URWDWLRQVIUHLHQ (OHPHQWDUVWRPV\VWHPVPLW VHLQHQ EHJOHLWHQGHQ
)$&V
’LH7DWVDFKHGDGLHEHLGHQ(OHPHQWDUVWURPV\VWHPH9HNWRU%DVLVIXQNWLRQHQDXIGHU
]ZHLGLPHQVLRQDOHQ.XJHOVSKlUHVLQGIROJWGLUHNWDXVLKUHUOLQHDUHQ8QDEKlQJLJNHLWXQG
9ROOVWlQGLJNHLW’LH HUVWHUH(LJHQVFKDIW VLHKWPDQ DXV LKUHU2UWKRJRQDOLWlW JHJHQHLQ
DQGHUGLH]ZHLWHUHDXV LKUHUHLQHLQGHXWLJHQ%H]LHKXQJPLWEHOLHELJHQYRUJHJHEHQHQ
9HUWHLOXQJHQYRQ’LYHUJHQ]XQG5RWDWLRQHLQHV9HNWRUIHOGHVDXIGHU.XJHOVSKlUH]%
&XVKLQJ$UINHQ2EJOHLFKGLH(OHPHQWDUVWURPV\VWHPHDFKVHQV\PPHWULVFK
LQ%H]XJDXIGLH$FKVHGXUFKLKUHQ3ROVLQGVLQG6XSHUSRVLWLRQHQYRQLKQHQPLWXQWHU
VFKLHGOLFKHQ3RVLWLRQHQGHU3ROHQLFKWDXIVSH]LHOOH6\PPHWULHQEHVFKUlQNW
)UNOHLQH PLW XQG UHGX]LHUHQVLFKXQGDXI
GLH(OHPHQWDUVWURPV\VWHPHIUGHQHEHQHQ)DOO
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ZREHLHLQ=\OLQGHUNRRUGLQDWHQV\VWHP PLWGHP3ROGHU(OHPHQWDUVWURPV\VWHPH
DOV 8UVSUXQJ EHQXW]W ZXUGH XQG  QDFK REHQ ]HLJW ’LHVH (OHPHQWDUVWURPV\VWHPH
EHVLW]HQDXHUKDOELKUHU3ROHHLQHYHUVFKZLQGHQGH5RWDWLRQRGHU’LYHUJHQ]ZLHPDQ
DXFKDPhEHUJDQJ YRPVSKlULVFKHQ)DOODXVHUNHQQW
0LWGHQ(OHPHQWDUV\VWHPHQXQGVRZLH+HOPKROW]•V7KHRUHP]%$UINHQ
QDFKGHPHLQEHOLHELJHV9HNWRUIHOG VLFKHLQGHXWLJLQHLQHQURWDWLRQVIUHLHQ$QWHLO
XQGHLQHQGLYHUJHQ]IUHLHQ$QWHLO DXIVSDOWHQOlWN|QQHQZLUIUHLQEHOLHELJHV
KRUL]RQWDOHVLRQRVSKlULVFKHV6WURPV\VWHP VFKUHLEHQ
ZREHL  XQG  GLH.RRUGLQDWHQ YRQ  LQ GHP VSKlULVFKHQ.RRUGLQDWHQV\VWHPPLW
1RUGSRO EHL  EH]HLFKQHQ XQG  VRZLH  GLH KRUL]RQWDOHQ (LQKHLWVYHNWRUHQ LQ
OHW]WHUHP 6\VWHP VLQG )U  KDEHQZLU YRP*DX•VFKHQ XQG 6WRNH•VFKHQ*HVHW]
*HEUDXFK EHPDFKW XP GLH %H]LHKXQJHQ  XQG
DE]XOHLWHQZREHL HLQNUHLVI|UPLJHV,RQRVSKlUHQJHELHW
PLW5DGLXV XP LVWXQG GLHMHZHLOLJHQ.RQVWDQWHQGHU(OHPHQWDUV\VWHPHPLW
3RO EHL  EH]HLFKQHQ ’LH NRQVWDQWHQ 5RWDWLRQHQ XQG ’LYHUJHQ]HQ GHU (OHPHQWDU
V\VWHPHDXHUKDOELKUHU3ROHKHEHQVLFKLQGHU6XSHUSRVLWLRQLQJHJHQVHLWLJDXIGD
XPSK\VLNDOLVFKVLQQYROOH6WURPV\VWHPH]XHUKDOWHQ YHUODQJW
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ZHUGHQPXYJO)XNXVKLPDIUGDVURWDWLRQVIUHLH(OHPHQWDUVWURPV\VWHP)U
HLQHSUDNWLVFKH%HUHFKQXQJEHGHXWHW GDGLH(OHPHQWDUVWURPV\VWHPHPLWHLQHP
*HZLFKW HQWVSUHFKHQG GHU MHZHLOLJHQ U.RPSRQHQWH GHU 5RWDWLRQ E]Z KRUL]RQWDOHQ
’LYHUJHQ]YRQ DQLKUHQ3ROHQDXIVXPPLHUWZHUGHQ
’HU1DFKZHLVGHU(QWZLFNHOEDUNHLWYRQ LQGLH(OHPHQWDUVWURPV\VWHPH]XVDPPHQ
PLWGHUHUZlKQWHQ(LJHQVFKDIWHLQHVWRURLGDOHQ0DJQHWIHOGHVGHVURWDWLRQVIUHLHQ(OHPHQ
WDUVWURPV\VWHPHV]XVDPPHQPLWVHLQHQ)$&VHUP|JOLFKWVFKOLHOLFKDQDORJ]XPHEHQHQ
)DOOYJO8QWLHGWXQG%DXPMRKDQQ]XVFKUHLEHQ
’LHVH%H]LHKXQJHU|IIQHW ]XGHPGLH0|JOLFKNHLWPLW+LOIHYRQ  RKQHGLH
1RWZHQGLJNHLWHLQHU%LRW6DYDUW,QWHJUDWLRQ]XEHUHFKQHQ
 %HUHFKQXQJGHVJHVDPWHQURWDWLRQVXQGGLYHUJHQ]IUHLHQ$QWHLOHVHLQHV6WURP
V\VWHPHV
(LQH+DXSWDQZHQGXQJ GHU $XIVSDOWXQJ LQ (OHPHQWDUVWURPV\VWHPH EHVWHKW GDULQ
PLWWHOV*OGHQJHVDPWHQURWDWLRQVXQGGLYHUJHQ]IUHLHQ$QWHLO XQG ZLHLQ
*OHLQHVJHJHEHQHQ6WURPV\VWHPHV ]XEHUHFKQHQ(VNDQQDXFKVLQQYROOVHLQGLH
+DOOXQG3HGHUVHQ6WU|PH XQG VHSDUDWGLHVHU$XIVSDOWXQJ]XXQWHU]LHKHQVLHKH
GDV0RGHOOEHLVSLHOLPIROJHQGHQ$EVFKQLWW1HEHQGHUREHQHUZlKQWHQ$QZHQGXQJ]XU
%HUHFKQXQJYRQ N|QQHQGLH(OHPHQWDUV\VWHPHDXFK]XU,QWHUSRODWLRQYRQ9HNWRU
IHOGHUQXQWHUGHU1HEHQEHGLQJXQJGHU5RWDWLRQVXQGRGHU’LYHUJHQ]IUHLKHLWYHUZHQGHW
ZHUGHQV.DSLWHO
$OV (LQJDEHJU|HQ IU HLQH$QDO\VH GHV JHVDPWHQ URWDWLRQV XQG GLYHUJHQ]IUHLHQ
$QWHLOHV HLQHV 6WURPV\VWHPHV ZHUGHQ IOlFKHQKDIWH 9HUWHLOXQJHQ GHU WDWVlFKOLFKHQ ,R
QRVSKlUHQVWU|PHEHQ|WLJWZLHVLHDXV%RGHQPHVVXQJHQ]%PLWGHQLQ$EVFKQLWW
HUOlXWHUWHQ0HWKRGHQJHZRQQHQZHUGHQN|QQHQ
(LQLJH%HPHUNXQJHQVROOHQLPIROJHQGHQ]XGLHVHU$QDO\VHJHPDFKWZHUGHQ
:LHDXV*OHUVLFKWOLFKEHVWHKWGLH$QDO\VHDXVVFKOLHOLFKDXIGHU6XSHUSRVL
WLRQGHUEHLGHQ(OHPHQWDUVWURPV\VWHPHDOV9HNWRU%DVLVIXQNWLRQHQ6LHLVWGDKHUXQEHHLQ
IOXWGDYRQZLH HU]HXJWZXUGH6RPLWVLQG$QQDKPHQEHU  RGHU ZHGHU
HUIRUGHUOLFK QRFK LPSOHPHQWLHUEDU  ’LH UHVXOWLHUHQGHQ 6WURPV\VWHPH  XQG
PVVHQQLFKWQRWZHQGLJHUZHLVHSK\VLNDOLVFKH6WURPV\VWHPHLQGHP6LQQHVHLQGDGDV
2KP•VFKH*HVHW]DXIVLHDQJHZDQGWZHUGHQNDQQ-HGRFKVSDOWHQVLFKYLHOHSK\VLNDOLVFKH
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9HNWRUIHOGHUQDWUOLFKHUZHLVHLQGLYHUJHQ]IUHLHXQGURWDWLRQVIUHLH$QWHLOHDXI,P)DOOH
GHU,RQRVSKlUHQVWU|PHNDQQGLHV]%GDUDQJHVHKHQZHUGHQGDQXUGHUHQGLYHUJHQ]
IUHLHU$QWHLO HLQ0DJQHWIHOGXQWHUKDOEGHU ,RQRVSKlUHHU]HXJW2EZRKO  ORNDO
JOWLJLVWNDQQGLH$XIVSDOWXQJLQ XQG QXUJOREDOPLWWHOVHUIROJHQ)DOOV QXU
DXIHLQHP7HLOEHUHLFKGHU,RQRVSKlUHEHNDQQWLVWDEHU’LYHUJHQ]HQXQGRGHU5RWDWLR
QHQDXHUKDOEGLHVHV7HLOEHUHLFKHVDXIZHLVWNDQQPLW*OGHUHQ,QWHJUDOJUHQ]HQ
QXQDXIGHQ7HLOEHUHLFKEHVFKUlQNWVLQGQLFKWGDVYROOVWlQGLJH9HNWRUIHOG UHSURGX]LHUW
ZHUGHQ,QGLHVHP)DOOPXHLQGULWWHV6WURPV\VWHP GHU,QGH[VWHKWIU˜/DSODFH•LQ
 XQG  KLQ]XJHIJWZHUGHQZHOFKHV GHQ YHUEOHLEHQGHQ$QWHLO YRQ  HQWKlOW
’LHVHV6WURPV\VWHPLVWLQGHP7HLOJHELHWURWDWLRQVXQGGLYHUJHQ]IUHLXQGEHVLW]WGDKHU
GRUWHLQVNDODUHV3RWHQWLDOGDVGLH/DSODFH*OHLFKXQJHUIOOW
 $QZHQGXQJVEHLVSLHO0RGHOOHLQHV&RZOLQJ.DQDOV
$EVFKOLHHQG]HLJHQZLUHLQ%HLVSLHOIUGLH7HFKQLNGHU$XIVSDOWXQJHLQHV6WURP
V\VWHPVLQVHLQHJHVDPWHQURWDWLRQVXQGGLYHUJHQ]IUHLHQ$QWHLOHDQKDQGGHV0RGHOOHV
HLQHV&RZOLQJ.DQDOV]%%RVWU|P(VGHPRQVWULHUWHLQHUVHLWVGLH3RWHQ]GLHVHU
7HFKQLNXQGDQGHUHUVHLWVZHOFKH)HKOHUJHPDFKWZHUGHQN|QQHQZHQQYHUVXFKWZLUG
QXU DXIJUXQG YRQ:LUEHOVWUXNWXUHQ LQ GHU ERGHQPDJQHWLVFKHQ 6W|UXQJ DXI )$&V ]X
VFKOLHHQ’LHVHUOHW]WH3XQNWZLUG]XGHPJHVRQGHUWLQ$EVFKQLWWDXIJHJULIIHQ
)DOOVGLHLRQRVSlULVFKHQ/HLWIlKLJNHLWHQLQHLQHPOlQJOLFKHQ6WUHLIHQGHU,RQRVSKlUH
VWDUN HUK|KW VLQG XQG GDV SULPlUH HOHNWULVFKH )HOG SDUDOOHO ]XU OlQJHUHQ 6HLWH GHV
6WUHLIHQV]HLJW GLHVH5LFKWXQJQHQQHQZLU¯.DQDOULFKWXQJµ VREDXHQGLH SULPlUHQ
+DOO6WU|PHDQGHQ5lQGHUQGHV6WUHLIHQVVHQNUHFKW]XU.DQDOULFKWXQJ5DXPODGXQJHQ
DXIZHOFKHHLQVHNXQGlUHVHOHNWULVFKHV)HOGVHQNUHFKW]XGHPSULPlUHQYHUXUVDFKHQ’LH
YRQGLHVHP)HOGHU]HXJWHQVHNXQGlUHQ3HGHUVHQ6WU|PHNRPSHQVLHUHQQDFKNXU]HU=HLW
GLHSULPlUHQ+DOO6WU|PH VRGDNHLQHZHLWHUHQ5DXPODGXQJHQDQGHQ)ODQNHQGHV
.DQDOVDXIJHEDXWZHUGHQXQGHLQVWDWLRQlUHU=XVWDQGHUUHLFKWZLUG’HU*HVDPWVWURP
VHQNUHFKW]XU.DQDOULFKWXQJYHUVFKZLQGHWVRPLW’LHVHNXQGlUHQ+DOO6WU|PHGDJHJHQ
YHUVWlUNHQGLHSULPlUHQ3HGHUVHQ6WU|PHLQ.DQDOULFKWXQJXQGIKUHQ]XHLQHUHIIHNWLYHQ
/HLWIlKLJNHLW LQGLHVHU5LFKWXQJ YRQ  JHQDQQW ¯&RZOLQJ/HLWIlKLJ
NHLWµ
$EE]HLJWHLQHVFKHPDWLVFKH6NL]]HXQVHUHV0RGHOOHVLQGLHVHUVWDWLRQlUHQ6LWXD
WLRQZREHLGLH.DQDOULFKWXQJYRQ1RUGHQLQGHU$EELOGXQJREHQQDFK6GHQXQWHQ
]HLJW’DV HOHNWULVFKH )HOG KDW HLQH*HVDPWVWlUNH YRQP9P P9P LQ2VW
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$EE  6FKHPDWLVFKH 6NL]]H GHV 0RGHOOHV HLQHV &RZOLQJ.DQDOV 'DV VFKDWWLHUWH *HELHW
VWHOOW GHQ .DQDO GDU LQ GHP GLH +DOO XQG 3HGHUVHQ/HLWIlKLJNHLWHQ HUK|KW VLQG
ZRKLQJHJHQ VLH DXHUKDOE GHV .DQDOV YHUVFKZLQGHQ 'LH 9HNWRUHQ EH]HLFKQHQ GLH 5LFKWXQJ
XQG 6WlUNH GHU JHVDPWHQ 6WU|PH  GHU +DOO XQG 3HGHUVHQ6WU|PH XQG  VRZLH GHV
HOHNWULVFKHQ )HOGHV LQQHUKDOE GHV .DQDOV .UHLVH PLW 3OXV XQG 0LQXV=HLFKHQ VWHKHQ IU
SRVLWLYH XQG QHJDWLYH 5DXPODGXQJHQ PLW .UHX]HQ XQG 3XQNWHQ IU DEZlUWV XQG DXIZlUWV
IOLHHQGH )$&V
P9PLQ6GULFKWXQJXQGGLH+DOOXQG3HGHUVHQ/HLWIlKLJNHLWHQLQQHUKDOEGHV.DQDOV
EHWUDJHQ6E]Z6=XU(LQIDFKKHLWVHW]HQZLUEHLGH/HLWIlKLJNHLWHQDXHUKDOEGHV
.DQDOV]X1XOO$P1RUGXQG6GUDQGGHV.DQDOVIKUHQ)$&VGLH.DQDOVWU|PHLQGLH
,RQRVSKlUHKLQHLQE]ZKHUDXV(LQHVROFKH.RQILJXUDWLRQNDQQLQQHUKDOEHLQHV2PHJD
%DQGHV DXIWDXFKHQ $PP E XQG HLQH lKQOLFKHZXUGH YRQ %DXPMRKDQQ HW DO
HLQHP3RODUOLFKWDXVEUXFK]XJHVFKULHEHQ
’LHURWDWLRQVXQGGLYHUJHQ]IUHLHQ$QWHLOHGHU+DOOXQG3HGHUVHQ6WU|PHGKGLH
MHZHLOLJHQ(UJHEQLVVHGHUEHLGHQ,QWHJUDOHLQQDFK$QZHQGXQJGLHVHU*OHLFKXQJDXI
GLHEHLGHQ6WURPW\SHQZHUGHQLQ$EEELV$EEJH]HLJW’HU.DQDOHUVWUHFNWVLFK
LQGHQ$EELOGXQJHQEHUGDV*HELHW]ZLVFKHQXQG%UHLWH VRZLHXQG
/lQJH :LH GHXWOLFK HUNHQQEDU LVW ]HLJHQ GHU URWDWLRQVIUHLH $QWHLO GHU +DOO XQG
3HGHUVHQ6WU|PH$EEXQG$EELQHQWJHJHQJHVHW]WH5LFKWXQJVHQNUHFKW]XGHU
.DQDOULFKWXQJZREHLVLHVLFKLQLKUHU2VW:HVW.RPSRQHQWHJHUDGHNRPSHQVLHUHQ6LH
JHEHQVRPLWGLHSULPlUHQ+DOOE]ZVHNXQGlUHQ3HGHUVHQ6WU|PHZLHGHU’LHOHLFKWH
6GDEOHQNXQJEHLGHU6WU|PHZLUGGXUFK(QGHIIHNWHDXIJUXQGGHUHQGOLFKHQ1RUG6G
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$EE  5RWDWLRQVIUHLHU $QWHLO GHU +DOO6WU|PH HQWVSUHFKHQG GHQ SULPlUHQ
+DOO6WU|PHQ
$EE  5RWDWLRQVIUHLHU $QWHLO GHU 3HGHUVHQ6WU|PH HQWVSUHFKHQG GHQ
VHNXQGlUHQ 3HGHUVHQ6WU|PHQ
$XVGHKQXQJGHV.DQDOVYHUXUVDFKW(QWVSUHFKHQGJHEHQGLHGLYHUJHQ]IUHLHQ$QWHLOHGHU
+DOOXQG3HGHUVHQ6WU|PH$EEXQG$EEGLHVHNXQGlUHQ+DOOE]ZSULPlUHQ
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 7KHRULH

$EE  'LYHUJHQ]IUHLHU $QWHLO GHU +DOO6WU|PH HQWVSUHFKHQG GHQ VHNXQGlUHQ
+DOO6WU|PHQ
$EE  'LYHUJHQ]IUHLHU $QWHLO GHU 3HGHUVHQ6WU|PH HQWVSUHFKHQG GHQ
SULPlUHQ 3HGHUVHQ6WU|PHQ
3HGHUVHQ6WU|PHZLHGHULQGHPVLHMHZHLOVVGZlUWVZHLVHQZLHGHUPLWOHLFKWHQ$EZHL
FKXQJHQDXIJUXQGYRQ(QGHIIHNWHQXQGVLFK]XP¯&RZOLQJ6WURPµLQ.DQDOULFKWXQJ
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$EE  bTXLYDOHQWH 6WU|PH XQPLWWHOEDU XQWHUKDOE GHU ,RQRVSKlUH
HQWVSUHFKHQG GHU 6XPPH DXV $EE  XQG $EE 
$EE  *HVDPWH URWDWLRQVIUHLH 6WU|PH HQWVSUHFKHQG GHU 6XPPH DXV $EE 
XQG $EE 
DXIDGGLHUHQ/HW]WHUH]ZHL6WURPV\VWHPHHUJHEHQ]XVDPPHQHQWVSUHFKHQG*OGLH
lTXLYDOHQWHQ6WU|PHXQPLWWHOEDUXQWHUKDOEGHU,RQRVSKlUH$EE’HU+DXSWDQWHLO
M
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GHU lTXLYDOHQWHQ6WU|PHXQVHUHV0RGHOOHVZLUGDOVRYRPGLYHUJHQ]IUHLHQ$QWHLO GHU
+DOO6WU|PH HU]HXJW ZHOFKHU DXFK IU GDV W\SLVFKH ¯lTXLYDOHQWH 5FNVWURPV\VWHPµ
DXHUKDOEGHV.DQDOVYHUDQWZRUWOLFKLVW6FKOLHOLFK]HLJW$EEGLHJHVDPWHQURWDWLRQV
IUHLHQ6WU|PH0DQEHDFKWHGDDXHUKDOEGHV.DQDOVGLH9HNWRUHQLQ$EEXQG$EE
EHLJOHLFKHU$PSOLWXGHJHUDGHHQWJHJHQJHVHW]WJHULFKWHWVLQGXQGVLHVLFKVRPLWEHL
GHU$GGLWLRQGLHVHUEHLGHQ9HNWRUIHOGHU]XP*HVDPWVWURP DQQXOOLHUHQ
:LHOHLFKWLQ$EEELV$EEQDFKJHSUIWZHUGHQNDQQJHEHQGLHEHVFKULHEHQHQ
GLYHUJHQ]XQGURWDWLRQVIUHLHQ6WURPV\VWHPHQLFKWQXUGLH5LFKWXQJHQVRQGHUQDXFKGLH
6WURPVWlUNHQ GHU MHZHLOLJHQ SULPlUHQ XQG VHNXQGlUHQ .DQDOVWU|PH NRUUHNW ZLHGHU
6RPLW LVW HLQH $QDO\VH GHV 0RGHOOVWURPV\VWHPV GHV &RZOLQJ.DQDOHV DQKDQG GHU
URWDWLRQVXQGGLYHUJHQ]IUHLHQ$QWHLOHGHU+DOOXQG3HGHUVHQ6WU|PHLQGHU/DJHGLH
SK\VLNDOLVFKUHOHYDQWHQ7HLOVWURPV\VWHPHLQGHP.DQDOYROOVWlQGLJDXI]XO|VHQ
 (LQH%HPHUNXQJ]XU$EVFKlW]XQJIHOGSDUDOOHOHU6WU|PHDXVlTXLYDOHQWHQ6WU|
PHQ¯PLWEORHP$XJHµ
$OOHLQDXVGHU0DJQHWIHOGVW|UXQJDP%RGHQRGHUGHQlTXLYDOHQWHQ6WU|PHQLVWHV
ZHJHQ*OJUXQGVlW]OLFKQLFKWP|JOLFK$XVVDJHQEHUGDV9RUOLHJHQYRQ)$&V]X
PDFKHQ’LH’LYHUJHQ]GHU lTXLYDOHQWHQ6WU|PH LVW LPPHU YHUVFKZLQGHQG’HQQRFK
ZLUG LQ YLHOHQ $UEHLWHQ YHUVXFKW XQWHU GHU $QQDKPH XQLIRUPHU /HLWIlKLJNHLWHQ DXV
:LUEHOQGHUlTXLYDOHQWHQ6WU|PHQDXI)$&V]XVFKOLHHQ]%)ULLV&KULVWHQVHQ
3HOOLQHQHWDO’LHVH9RUJHKHQVZHLVHVROOKLHUNXU]NULWLVFKEHOHXFKWHWZHUGHQ
8QWHUGHU$QQDKPH  IROJW DXVGHU’LYHUJHQ]ELOGXQJGHV2KP•VFKHQ
*HVHW]HV*O
’XUFKGLH$QQDKPHQ XQG N|QQHQGLHEHLGHQOHW]WHQ7HUPH
DXIGHUUHFKWHQ6HLWHYRQ]XP9HUVFKZLQGHQJHEUDFKWZHUGHQ8PQXQGLHlTXLYD
OHQWHQ 6WU|PH HLQ]XEDXHQ ZLUG ZHLWHUKLQ  DQJHQRPPHQ ZDV PLW 
JOHLFKEHGHXWHQG ]X   LVW 8P GLHVH %HGLQJXQJ ]X HUIOOHQ PX HLQHUVHLWV
 JHOWHQ ZDV GXUFK (LQVHW]HQ LQV 2KP•VFKH *HVHW] DXI GLH %HGLQJXQJ
GLHVFKRQREHQJHIRUGHUWZXUGHIKUW]XPDQGHUHQPX
HUIOOWVHLQZDV]XGHU)RUGHUXQJ IKUW8QWHUGHUZHLWHUHQ$QQDKPH
IROJW (VPVVHQDOVRGLHYROOVWlQGLJHQ*UDGLHQWHQ
EHLGHULRQRVSKlULVFKHU/HLWIlKLJNHLWHQDOVLGHQWLVFKYHUVFKZLQGHQGDQJHQRPPHQZHUGHQ
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XPVFKOLHOLFK]XGHU5HODWLRQ
]XJHODQJHQPLWGHUDXVGHQLRQRVSKlULVFKHQlTXLYDOHQWHQ6WU|PHQVRZRKOGLH3RVLWLRQ
DOVDXFKGDV9RU]HLFKHQQLFKWDEHUGLH6WlUNHGHU)$&VEHVWLPPWZHUGHQN|QQHQ
’LH3UREOHPDWLNGLHVHU$EVFKlW]XQJOLHJWLQ]ZHL3XQNWHQ+lXILJZLUG*O
QLFKWTXDQWLWDWLYVRQGHUQ¯PLWEORHP$XJHµDQKDQGGHULUUHJXOlUYHUWHLOWHQ0DJQHWR
PHWHUVWDWLRQHQDXVJHZHUWHWGKQDFK:LUEHOQLQGHPGXUFKVLHJHPHVVHQHQ0XVWHUGHU
lTXLYDOHQWHQ6WU|PHJHVXFKW’DEHLN|QQHQOHLFKW)HKOHULQGHU$EVFKlW]XQJGHU5RWD
WLRQJHPDFKWZHUGHQ]%LQGHP/DSODFH)HOGHUIU5RWDWLRQHQJHKDOWHQZHUGHQ6RLVW
]%LP%HUHLFKGHU:LUEHOGHUlTXLYDOHQWHQ6WU|PHDP2VWXQG:HVWUDQGDXHUKDOEGHV
.DQDOVLQ$EE 0HLVWLVWQLFKWHLQGHXWLJEHVWLPPEDUZLHJXWGLH
IU*OQ|WLJH%HGLQJXQJXQLIRUPHU/HLWIlKLJNHLWHQWDWVlFKOLFKHUIOOWLVW$PHKHVWHQ
VFKHLQWGLHVH*OHLFKXQJQRFKEHLPDJQHWLVFKUXKLJHQ,QWHUYDOOHQDXIGHU7DJVHLWHGHU
(UGHDQJHZDQGWZHUGHQ]XN|QQHQGDGDQQGLHLRQRVSKlULVFKHQ/HLWIlKLJNHLWHQDOOHLQ
GXUFKGLH896WUDKOXQJGHU6RQQHEHVWLPPWZHUGHQ,VW MHQH%HGLQJXQJMHGRFKQLFKW
HUIOOWVRNDQQGLH$EVFKlW]XQJIU VHKUIDOVFKZHUGHQGDGHU]ZHLWHZLHGHUGULWWH
7HUPLQ*O UHFKWVYRP%HWUDJKHUJU|HUDOVGHUHUVWHXQG]XGHPYHUVFKLHGHQH
9RU]HLFKHQKDEHQN|QQHQ=XU,OOXVWUDWLRQNRPPHQZLUQRFKHLQPDODXI$EE]XUFN
,QXQVHUHP0RGHOOIUGHQ&RZOLQJ.DQDOJLEWHVH[WUHPH/HLWIlKLJNHLWVJUDGLHQWHQGD
DQGHQ5lQGHUQGHV.DQDOVVRZRKOIU DOVDXFKIU HLQH6SUXQJIXQNWLRQPRGHO
OLHUWZXUGHLQGHUQXPHULVFKHQ5HDOLVDWLRQGHV0RGHOOHVVLQGGLH*UDGLHQWHQDOOHUGLQJV
DXIJUXQGGHVHQGOLFKHQ*LWWHUSXQNWDEVWDQGHVHQGOLFKJUR(LQH$EVFKlW]XQJGHU)$&V
¯PLWEORHP$XJHµQDFK*ODQKDQGGHUlTXLYDOHQWHQ6WU|PHDXV$EEZUGH]X
GHP6FKOXJHODQJHQDP|VWOLFKHQXQGZHVWOLFKHQ5DQGGHV.DQDOHVVHLHQ)$&VHQW
JHJHQJHVHW]WHQ9RU]HLFKHQV ]X ILQGHQ7DWVlFKOLFK VLQG DEHU JHUDGH GRUW NHLQH )$&V
YRUKDQGHQZHOFKHVWDWWGHVVHQDPQ|UGOLFKHQXQGVGOLFKHQ5DQGGHV.DQDOVDXIWUHWHQ
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.HUQJOHLFKXQJHQGHU&KDUDNWHULVWLNHQPHWKRGH
,Q$EVFKQLWWKDEHQZLUHLQH5HODWLRQGHU)RUP
LQVSKlULVFKHQ.RRUGLQDWHQJHIXQGHQXQGGDQQLQ$EVFKQLWWQDFKJHZLHVHQGDZLH
LQHEHQHUDXFKLQVSKlULVFKHU*HRPHWULHJLOW
’DEHL ZXUGH GLH DOOJHPHLQH $XIVSDOWXQJ  YHUZHQGHW 1HEHQ GLHVHQ
%H]LHKXQJHQVLQGGLHZHLWHUHQ$XVJDQJVJOHLFKXQJHQIUGLH&KDUDNWHULVWLNHQPHWKRGHGDV
2KP•VFKH*HVHW]LQGHUSRODUHQ,RQRVSKlUH
VRZLHGLH%H]LHKXQJ]ZLVFKHQGHQKRUL]RQWDOHQ,RQRVSKlUHQVWU|PHQXQGGHQIHOGSDU
DOOHOHQ6WU|PHQIUUDGLDOIOLHHQGH)$&V
:LHHLQH%HWUDFKWXQJGHU*OHLFKXQJHQXQG]HLJWVLQGGLHVH%H]LHKXQJHQ
LP*HJHQVDW]]XGHQQLFKWORNDOHQ*OHLFKXQJHQXQGORNDOH5HODWLRQHQKlQJHQ
DOVRQLFKW YRQGHQ(LJHQVFKDIWHQGHU ,RQRVSKlUHDXHUKDOEGHV3XQNWHV DQGHPGLH
*OHLFKXQJHQJHUDGHDXVJHZHUWHWZHUGHQDE6RPLWKlQJHQVLHDXFKQLFKWYRQGHUVSH]LHO
OHQ*HRPHWULHGHU,RQRVSKlUHDE’LHZHLWHUH%HKDQGOXQJGHU0HWKRGHLQVSKlULVFKHU
*HRPHWULHLVWGDKHUY|OOLJDQDORJ]XGHUYRQ,QKHVWHUHWDOXQG$PPLQ
HEHQHU*HRPHWULHEHVFKULHEHQHQ:LUN|QQHQGDUEHUKLQDXVIHVWKDOWHQGDGLH0HWKR
GHLQMHGHUEHOLHELJHQ*HRPHWULHDQZHQGEDULVWIUGLHHLQH5HODWLRQZLHJHIXQGHQ
XQG*OYHULIL]LHUWZHUGHQNDQQ
,QGHUIROJHQGHQNXU]HQ’LVNXVVLRQGHU$EOHLWXQJGHU&KDUDNWHULVWLNHQPHWKRGHXQG
LKUHU (QGJOHLFKXQJHQ ZHUGHQ ZLU GDKHU HLQ DOOJHPHLQHV NUXPPOLQLJHV RUWKRJRQDOHV
.RRUGLQDWHQV\VWHPT T T YHUZHQGHQGHVVHQXQG.RPSRQHQWHQ +RUL]RQWDO
  
NRPSRQHQWHQORNDOWDQJHQWLDO]XU,RQRVSKlUHXQGGHVVHQ.RPSRQHQWHVHQNUHFKWDXI
LKU ]XU(UGHKLQJHULFKWHW VLQG’LHPHWULVFKHQ)DNWRUHQ ]%$UINHQ IUGDV
.RRUGLQDWHQV\VWHPVHLHQK K K (VZHUGHQGDQQIROJHQGH$ENU]XQJHQGHILQLHUW
  
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XQG
*OHLFKVHW]HQGHU.RPSRQHQWHGHU5RWDWLRQYRQPLWXQWHU9HUZHQGXQJ
YRQPLWGHQ$QQDKPHQ XQG DEHUXQWHU%HUFNVLFKWLJXQJ
YRQ OLHIHUW
(LQHZHLWHUH$XVZHUWXQJGLHVHU*OHLFKXQJXQWHU(LQVHW]HQYRQXQG8PVRUWLHUHQGHU
7HUPHQDFK HUJLEW
8QWHU%HQXW]XQJGHU’HILQLWLRQDXVGHUPLW*O
IROJWHUJLEWVLFKJDQ]DQDORJ]XPHEHQHQ)DOO
0DQEHDFKWHGDIUGLH$EOHLWXQJGLHVHU*OHLFKXQJGHULQGHQ*OQXQG
DXIWUHWHQGH7HUPPLW QLFKWYHUQDFKOlVVLJWZHUGHQPXGDHUVLFKPLWHLQHP
HQWVSUHFKHQGHQ7HUPGHUEHLGHU$XVZHUWXQJYRQ LQ*OHUVFKHLQWDXIKHEW
’LHVHU8PVWDQGZLUGVHSDUDWLPIROJHQGHQ$EVFKQLWWGLVNXWLHUW’LHSDUWLHOOH’LIIHUHQWLDO
JOHLFKXQJHUVWHU2UGQXQJLQ]ZHL’LPHQVLRQHQNDQQHQWODQJLKUHU&KDUDNWHULVWLNHQ
LQHLQH6FKDUJHZ|KQOLFKHU’LIIHUHQWLDOJOHLFKXQJHUVWHU2UGQXQJLQHLQHU’LPHQVLRQGHU
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)RUP
DXIJHVSDOWHQZHUGHQZREHL5GLHJHRPHWULVFKH:HJOlQJHHQWODQJGHU&KDUDNWHULVWLNHQLVW
ZHOFKHGXUFKGLHJHZ|KQOLFKH’LIIHUHQWLDOJOHLFKXQJHUVWHU2UGQXQJLQHLQHU’LPHQVLRQ
GHILQLHUWVLQGXQGIROJOLFKEHUDOOWDQJHQWLDO]X YHUODXIHQ*ONDQQGLUHNWGXUFK
,QWHJUDWLRQPLWGHU0HWKRGHGHVLQWHJULHUHQGHQ)DNWRUV]X
PLW
JHO|VWZHUGHQZREHL HLQEHOLHELJHQWODQJGHUDNWXHOOHQ&KDUDNWHULVWLN]XZlKOHQGHU
$QIDQJVSXQNWIUGLH,QWHJUDWLRQYRQLVWhEOLFKHUZHLVHDEHUQLFKWQRWZHQGLJHU
ZHLVHZLUGGLHVHU3XQNWDOVHLQ5DQGSXQNWGHVLQWHUHVVLHUHQGHQ*HELHWHVJHZlKOW’LH
/|VXQJ IU( HQWODQJGHU&KDUDNWHULVWLNHQEHVWHKWDXV]ZHL$QWHLOHQ’HUHUVWH
+
7HUPDXIGHUUHFKWHQ6HLWHKlQJWYRQGHPLDXQEHNDQQWHQ$QIDQJVZHUW DEGHU
]ZHLWH7HUPLVWGXUFKGLH(LQJDEHJU|HQGHU0HWKRGHHLQVFKOGHU$EVFKlW]XQJIUGLH
9HUWHLOXQJYRQYROOVWlQGLJEHVWLPPW’HU(LQIOXGHV$QIDQJVZHUWHVQLPPWMHGRFK
H[SRQHQWLHOOPLW]XQHKPHQGHPSRVLWLYHQ DEXQGLVWGHVKDOEPHLVWHQWODQJGHV
JU|WHQ7HLOVGHU&KDUDNWHULVWLNPDUJLQDO,VW HQWODQJHLQHU&KDUDNWHULVWLNKDXSW
VlFKOLFKQHJDWLYZLUGGLH5LFKWXQJGHU,QWHJUDWLRQLQYRQ QDFK JHZHFKVHOW
ZRPLWGDV9RU]HLFKHQYRQ,HEHQIDOOVZHFKVHOW
’DGLH&KDUDNWHULVWLNHQGHQ5DQGGHV8QWHUVXFKXQJVJHELHWHV]ZHLPDOVFKQHLGHQPLW
$XVQDKPHVROFKHUGLHHLQHQ¯VLQJXOlUHQ3XQNWµHUUHLFKHQVXXQGGLH5LFKWXQJGHU
,QWHJUDWLRQYRQZLHEHVFKULHEHQVRJHZlKOWZLUGGDGLH&KDUDNWHULVWLNHQVLFKLQ
,QWHJUDWLRQVULFKWXQJ DXIIlFKHUQ ZHUGHQ 5DQGZHUWH IU(  DXI K|FKVWHQV  GHV
+
JHVDPWHQ5DQGHVKlXILJDXIHLQHPQRFKJHULQJHUHQ$QWHLOEHQ|WLJWYJO.DSLWHOXQG
’LHVHU7HLOGHV5DQGHVZLUG¯EHHLQIOXVVHQGHU5DQGµGHUYHUEOHLEHQGH¯QLFKWEHHLQ
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IOXVVHQGHU5DQGµJHQDQQW
)U GLHMHQLJHQ*HELHWH LQ GHQHQ GLH /|VXQJ IU(  QLFKWHLQGHXWLJ LVW ZHLO GHU
+
(LQIOXGHVHUVWHQ7HUPVLQPLWGHPXQEHNDQQWHQ IRUWEHVWHKWNDQQHLQH
)HKOHUDEVFKlW]XQJIUGLH/|VXQJHU]LHOWZHUGHQLQGHP]ZHLPDOHQWODQJGHUVHOEHQ
&KDUDNWHULVWLNLQWHJULHUWXQGGDEHLHLQPDOHLQPLQLPDOHUHLQPDOHLQPD[LPDOHUSK\VLND
OLVFKVLQQYROOHU:HUWIU  XQG DQJHQRPPHQZHUGHQ
=ZHL 6LWXDWLRQHQ N|QQHQ DXIWUHWHQ LQ GHQHQ(  DQ HLQ]HOQHQ 3XQNWHQ D SULRUL
+
EHNDQQW LVW(V OLHJHQGLUHNWHSXQNWZHLVH/HLWIlKLJNHLWVPHVVXQJHQ]%PLWHLQHP
LQNRKlUHQWHQ5DGDUYRU(VOLHJWHLQ¯VLQJXOlUHU3XQNWµLP8QWHUVXFKXQJVJHELHWYRU
GHUYRQ$PPDOVLVROLHUWHU3XQNWPLW XQG GHILQLHUWZXUGH’RUW
JLOW  VRGD( GLUHNWDXVGHQ(LQJDEHJU|HQEHUHFKQHWZHUGHQNDQQ ,Q
+
VLQJXOlUH3XQNWH ODXIHQ&KDUDNWHULVWLNHQDXV DOOHQ5LFKWXQJHQKLQHLQE]ZDXV LKQHQ
KHUDXVMHQDFK9RU]HLFKHQYRQ 6LHVLQGGLHHLQ]LJHQ3XQNWHLQGHQHQ&KDUDNWHUL
VWLNHQVLFKWUHIIHQQLFKWVFKQHLGHQ
,QEHLGHQJHQDQQWHQ6LWXDWLRQHQZLUGGHU3XQNWLQGHP( EHNDQQWLVWDOV$QIDQJV
+
SXQNW IUGLH,QWHJUDWLRQHQWODQJGHU&KDUDNWHULVWLNHQGLHLKQEHUKUHQJHZlKOWVR
GDGLH/|VXQJIU( HQWODQJGLHVHU&KDUDNWHULVWLNHQHLQGHXWLJLVW
+
([SOL]LW]HLWDEKlQJLJH6LWXDWLRQHQ
:LUZHLVHQLQGLHVHP$EVFKQLWWQRFKPDOVJHVRQGHUWGDUDXIKLQGDIUGLH$EOHLWXQJ
GHU&KDUDNWHULVWLNHQPHWKRGH QLFKW  DQJHQRPPHQZHUGHQPXWH 6RPLW
NDQQGLH0HWKRGHDXFKDXI6LWXDWLRQHQDQJHZDQGWZHUGHQ LQGHQHQVWDUNH]HLWOLFKH
bQGHUXQJHQYRQ ]XQLFKWYHUQDFKOlVVLJEDUHQ:HUWHQYRQ IKUHQZLHHVLP
)DOOHDXIGLH,RQRVSKlUHHLQIDOOHQGHU3ODVPDZHOOHQJURHU$PSOLWXGHYRUNRPPHQNDQQ
]%*ODPHLHU’LHVH)lKLJNHLWKHEWGLH&KDUDNWHULVWLNHQPHWKRGH]%YRQGHQ
$0,(.50RGHU ,=0(00HWKRGHQ YJO$EVFKQLWWDEEHLGHQHQ MHZHLOVHLQ
HOHNWURVWDWLVFKHV3RWHQWLDOLQGHU,RQRVSKlUHYRUDXVJHVHW]WZLUG
$OOHUGLQJV KDWWHQ ZLU EHL GHU ’LVNXVVLRQ GHU )HOGWUHQQXQJ XQG IRUWVHW]XQJ LQ
$EVFKQLWWDQJHQRPPHQGD]ZLVFKHQGHU ,RQRVSKlUHXQGGHU(UGREHUIOlFKHHLQ
PDJQHWLVFKHV3RWHQWLDOH[LVWLHUWDOVRGRUW JLOW’LHVH$QQDKPHYHUQDFKOlVVLJW
GLH9HUVFKLHEXQJVVWU|PHGXUFKHLQQLFKWYHUVFKZLQGHQGHV LQQLFKWVWDWLRQlUHQ
6LWXDWLRQHQ,P6LQQHYROOVWlQGLJHUWKHRUHWLVFKHU5HLQKHLWN|QQWHGLH)HOGIRUWVHW]XQJLQ
VROFKHQ )lOOHQ DOV LQYHUVHV:HOOHQDXVEUHLWXQJVSUREOHP EHKDQGHOW XQGPLW0HWKRGHQ
 #	
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DQDORJ]XUVHLVPLVFKHQ0LJUDWLRQJHO|VWZHUGHQ$XVGHQIROJHQGHQ*UQGHQVFKHLQWXQV
HLQVROFKHU$XIZDQGMHGRFKXQQ|WLJXQGLQDGlTXDW]XVHLQ’LH:HOOHQEUHLWHQVLFK
]ZLVFKHQGHU,RQRVSKlUHXQGGHU(UGHDOVHOHNWURPDJQHWLVFKH:HOOHQPLWGHU3KDVHQ
XQG*UXSSHQJHVFKZLQGLJNHLWF DXV6RPLWEHQ|WLJHQVLHQXUPVXPGLH(UGH]X
HUUHLFKHQ’DVW\SLVFKH6DPSOLQJ,QWHUYDOOHLQHV0DJQHWRPHWHUVEHWUlJWVGDVHLQHV
5DGDUVLVWEOLFKHUZHLVHQRFKOlQJHU’DPLWN|QQHQQDFK1\TXLVW•V7KHRUHPQXU:HOOHQ
PLWHLQHUPLQLPDOHQ3HULRGHQGDXHUYRQVDXIJHO|VWZHUGHQ’LHVH:HOOHQN|QQHQDXI
LKUHP:HJ YRQGHU ,RQRVSKlUH ]XU(UGH IROJOLFK K|FKVWHQV :HOOHQ]\NOHQ
YROOHQGHQ+LQVLFKWOLFKGHUUlXPOLFKHQ6NDOHQOlQJHEHWUlJWGLHPLQLPDODXIO|VEDUH
:HOOHQOlQJH HWZD  NP  GD GLH LQ GLHVHU 6WXGLH YHUZHQGHWHQ ZLH DOOJHPHLQ GLH
H[LVWLHUHQGHQ0DJQHWRPHWHUVWDWLRQHQHLQHQW\SLVFKHQ$EVWDQGYRQPLQGHVWHQVNP
DXIZHLVHQ$XIGHU’LVWDQ]YRQNP]ZLVFKHQ,RQRVSKlUHXQG%RGHQNDQQVLFKDOVR
QXUPD[LPDOHLQHKDOEH:HOOHQOlQJHGHULQWHUHVVLHUHQGHQ:HOOHQDXVEUHLWHQXQG
]XVDPPHQHUJHEHQGDGLH:HOOHQIURQWHQLPUHOHYDQWHQ3DUDPHWHUEHUHLFKLPZHVHQWOL
FKHQHEHQVLQG%HL$QQDKPHW\SLVFKHU:HUWHYRQ  
 VRZLH GHU *U|H  HUJLEW VLFK
6RPLWNDQQGLH9HUQDFKOlVVLJXQJYRQ DOVJHUHFKWIHUWLJW
DQJHVHKHQZHUGHQ
+LQVLFKWOLFK)UDJHVWHOOXQJGHU(LQOHLWXQJNDQQDOVVHKUNXU]HV)D]LWGLHVHV.DSLWHOV
DOVRIHVWJHVWHOOWZHUGHQGDGLH&KDUDNWHULVWLNHQPHWKRGHHLQVFKOLHOLFKGHU9HUIDKUHQ
IUGLH%HUHFKQXQJGHUlTXLYDOHQWHQ,RQRVSKlUHQVWU|PHDXVGHQ%RGHQPHVVXQJHQGHU
PDJQHWLVFKHQ6W|UXQJHQVLFKLQVSKlULVFKHU*HRPHWULHIRUPXOLHUHQODVVHQ:lKUHQGGLH
.HUQJOHLFKXQJHQGHU0HWKRGHVLFKYRP)DOONDUWHVLVFKHU*HRPHWULHQXUGXUFKPHWULVFKH
)DNWRUHQXQWHUVFKHLGHQVLQGIUGLHYRQGHUJOREDOHQ*HRPHWULHDEKlQJLJHQ=XVDW]
YHUIDKUHQJUXQGVlW]OLFKDQGHUH)RUPXOLHUXQJHQDOVLPHEHQHQ)DOOQRWZHQGLJ
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(LQLJH0HWKRGHQ]XU,QWHUSRODWLRQYRQ0HGDWHQDXIHLQUHJXOlUHV
*LWWHU
’D0HSXQNWHLDLUUHJXOlUEHUHLQ0HJHELHWYHUWHLOWVLQGQXPHULVFKH$XVZHUWH
YHUIDKUHQDEHU’DWHQSXQNWHDXIHLQHPUHJXOlUHQ*LWWHUEHQ|WLJHQNRPPWGHQ7HFKQLNHQ
GHU ,QWHUSRODWLRQ XQGQ|WLJHQIDOOV([WUDSRODWLRQDXIHLQ VROFKHV*LWWHUEHLGHU$XV
ZHUWXQJYRQ0HYHUWHLOXQJHQHLQHZLFKWLJH5ROOH]X,QGLHVHP.DSLWHOVROOHQGDKHUHLQH
$XVZDKOEHNDQQWHUVRZLHHLQQHXHQWZLFNHOWHV9HUIDKUHQ]XGLHVHP=ZHFNYRUJHVWHOOW
ZHUGHQ’HU6FKZHUSXQNWZLUGDXIGHU’DUVWHOOXQJGHU9HUIDKUHQXQG%HVFKUHLEXQJ
LKUHU9RUXQG1DFKWHLOHOLHJHQZRKLQJHJHQLKUH$EOHLWXQJHQLDQLFKWHUOlXWHUWZHUGHQ
(VLVWZLFKWLJIHVW]XVWHOOHQGDLP*HJHQVDW]]XGHQLPYRULJHQ.DSLWHOEHKDQGHOWHQ
3UREOHPHQGLH$XIJDEHQGHU,QWHUXQG([WUDSRODWLRQQLFKWLPHLJHQWOLFKHQ6LQQH¯O|V
EDUµ VLQG:LH:DWVRQ  ULFKWLJ DQPHUNW LVW LP)DOOH UHODWLY ]XPJHZQVFKWHQ
$XVJDEHJLWWHUVHKUGLFKWHU0HGDWHQSUDNWLVFKMHGH,QWHUSRODWLRQVPHWKRGHLQGHU/DJH
YHUQQIWLJH$XVJDEHYHUWHLOXQJHQ]XHU]HXJHQ LP)DOOHUHODWLYVHKUGQQHU’DWHQVlW]H
GDJHJHQNHLQH’LH.XQVWGHU,QWHUSRODWLRQEHVWHKWDOVRGDULQLPYHUEOHLEHQGHQ=ZL
VFKHQEHUHLFKHLQGHQ’DWHQVlW]HQXQGGHP=ZHFNGHU$QDO\VHP|JOLFKVWJXWDQJHSDWHV
,QWHUSRODWLRQVYHUIDKUHQ]XILQGHQ
hEHUEOLFN
*HJHEHQ VHL HLQ 6DW] YRQ 0HGDWHQ ]  DQ GHQ 0HSXQNWHQ  PLW
N
 ZREHL Q  GLH $Q]DKO GHU 0HSXQNWH EH]HLFKQHW ’LHVH 0HSXQNWH
REV
ZHUGHQDOVORNDOH5HSUlVHQWDWLRQHQHLQHUNRQWLQXLHUOLFKHQ9HUWHLOXQJ DQJHQRPPHQ
’DDOOH,QWHUSRODWLRQVSUREOHPHLQGLHVHU$UEHLWLP]ZHLGLPHQVLRQDOHQ5DXPYRUOLHJHQ
NRQ]HQWULHUHQZLUXQVEHLGHU’DUVWHOOXQJGHU0HWKRGHQDXIGLHVHQ$OOHYRUJHVWHOOWHQ
0HWKRGHQODVVHQVLFKRKQHJUXQGVlW]OLFKH0RGLILNDWLRQHQDXIEHOLHELJK|KHUGLPHQVLRQD
OH5lXPH RGHUDXFKDXI8QWHUUlXPHGLHVHU5lXPHHUZHLWHUQ’LH9HUZHQGXQJGHU
6\PEROH [ \ XQG ] EHGHXWHW QLFKW GD QRWZHQGLJHUZHLVH NDUWHVLVFKH .RRUGLQDWHQ
EHQXW]WZHUGHQPVVHQ:LUODVVHQYLHOPHKUGLH0HWULNGHV.RRUGLQDWHQV\VWHPVYRUOlX
ILJDXHUDFKWXQGVHW]HQQXUYRUDXVGDHLQH1RUP IUEHOLHELJHVOXQGP
H[LVWLHUHQP|JH
=XU$EJUHQ]XQJGHU%HJULIIH,QWHUSRODWLRQXQG([WUDSRODWLRQIKUHQZLUGHQ7HUP
GHUNRQYH[HQ+OOH]%6DPEULGJHHWDOHLQ,PQGLPHQVLRQDOHQ5DXPLVWVLH
GHILQLHUWDOVGLHHQWVSUHFKHQGGHPQGLPHQVLRQDOHQ9ROXPHQNOHLQVWHQGLPHQ
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VLRQDOH+\SHUIOlFKHZHOFKHDOOH’DWHQSXQNWHNRQYH[XPVFKOLHWIUGHQ]ZHLGLPHQVLR
QDOHQ)DOODOVRGLHNU]HVWH/LQLHGLHDOOH’DWHQHLQVFKOLHW/LHJWGHU2UW DQGHP
GHU)XQNWLRQVZHUW DEJHVFKlW]WZHUGHQVROO LQQHUKDOEGHUNRQYH[HQ+OOH VR
ZLUGYRQHLQHU,QWHUSRODWLRQJHVSURFKHQDQGHUHQIDOOVYRQHLQHU([WUDSRODWLRQ2IIHQ
VLFKWOLFK VLQG H[WUDSROLHUWH:HUWH GDPLW VFKOHFKWHU GXUFK GLH0HGDWHQ GHILQLHUW DOV
LQWHUSROLHUWH
(VH[LVWLHUHQ]ZHLJUXQGOHJHQGH.DWHJRULHQYRQ,QWHUSRODWLRQVPHWKRGHQ
,QWHUSRODWLRQGXUFK)XQNWLRQVDQSDVVXQJ
%HLGLHVHQ0HWKRGHQZHUGHQHLQ]HOQHRGHU6XPPHQDXVYRUJHJHEHQHQ%DVLV
IXQNWLRQHQYHUZHQGHWXPGXUFKEHVWP|JOLFKHV$QSDVVHQGHUIUHLHQ3DUDPHWHU
.RHIIL]LHQWHQGLHVHU)XQNWLRQHQ DQGLH’DWHQGLH JHVXFKWH9HUWHLOXQJ) ]X
DSSUR[LPLHUHQ (LQ 9RUWHLO VROFKHU 0HWKRGHQ LVW GD GXUFK GLH :DKO GHU
%DVLVIXQNWLRQHQGDVJHQHUHOOH9HUKDOWHQYRQ)YRUJHEEDULVWVLQG]%GLH%DVLV
IXQNWLRQHQVWHWLJGLIIHUHQ]LHUEDUVRLVWHVDXFK)(LQZHLWHUHU9RUWHLOEHVWHKW
GDULQGDVLHDEKlQJLJYRP9HUKlOWQLVGHUIUHLHQ3DUDPHWHU]XGHU$Q]DKOGHU
0HZHUWHLDHLQH*OlWWXQJGHU0HZHUWHKHUYRUUXIHQVRGDHLQ]HOQHIHK
OHUKDIWH’DWHQZHQLJHULQV*HZLFKWIDOOHQ8PJHNHKUWNDQQDOV1DFKWHLODQJHVH
KHQZHUGHQGDGLHVH0HWKRGHQDQGHP0HSXQNWHQ LDQLFKW
HUIOOHQXQGLQGHQ0HZHUWHQYRUKDQGHQHORNDOH’HWDLOVGXUFKGLH$QSDVVXQJ
XQWHUGUFNWZHUGHQN|QQHQ=XGHPN|QQHQGLH%DVLVIXQNWLRQHQLQ*HELHWHQ
GLHQLFKWJXWGXUFK0HZHUWHEHOHJWVLQGRGHULQGHQHQGLH0HJU|HQ(LJHQ
VFKDIWHQDXIZHLVHQGLHGXUFKGLHJHZlKOWHQ)XQNWLRQHQQLFKWJXWUHSURGX]LHUW
ZHUGHQN|QQHQHLQXQYRUKHUVHKEDUHV9HUKDOWHQ]HLJHQ
,QWHUSRODWLRQGXUFK%LOGXQJJHZLFKWHWHU0LWWHO
’LHVH,QWHUSRODWLRQVPHWKRGHQHUPLWWHOQ DXVHLQHPJHZLFKWHWHQ0LWWHOGHU
YRUKDQGHQHQ0HGDWHQDOVR
’LH*HZLFKWVIDNWRUHQ VRZLHJJIGLH8QWHUPHQJHGHU0HSXQNWHGLHIUHLQ
EHVWLPPWHV IUGLH0LWWHOZHUWELOGXQJYHUZHQGHWZLUGZHUGHQGDEHLDXVGHU
*HRPHWULH GHU 0HSXQNWYHUWHLOXQJ JHZRQQHQ ’LHVH 9HUIDKUHQ HUIOOHQ
SHUGHILQLWLRQHPXQGJHEHQORNDOH’HWDLOVGHU0HZHUWHJXWZLHGHU
$QGHUHUVHLWV VLQG LKUH$XVJDEHYHUWHLOXQJHQ) LDQLFKWEHUDOOGLIIHUHQ]LHUEDU
XQG VHKU HPSILQGOLFK JHJHQEHU0HXQJHQDXLJNHLWHQ=XGHP LVW LKU:HUWH
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EHUHLFK LP *HJHQVDW] ]X GHQ 0HWKRGHQ GHU .DWHJRULH  DXI GDV ,QWHUYDOO
EHVFKUlQNW
,QYHUVHGLVWDQFH0HWKRGH
’LHVH0HWKRGH LVW GDV HLQIDFKVWHGHUXQWHU.DWHJRULH IDOOHQGHQ ,QWHUSRODWLRQV
YHUIDKUHQ’LH*HZLFKWVIDNWRUHQVLQGGXUFK
JHJHEHQZREHLGHU3DUDPHWHU EHVWLPPWZLHVFKQHOOGHU(LQIOXGHUHLQ]HOQHQ0H
ZHUWHUDGLDODEQLPPW)U LVWDPMHZHLOLJHQ,QWHUSRODWLRQVRUWIDVWQXUGHUQlFKVWH
0HZHUWEHVWLPPHQGZlKUHQGIU GHU:HUWYRQ)DXHUKDOEGHU0HSXQNWH
VFKQHOOJHJHQGHQJOREDOHQ0LWWHOZHUWDEIlOOW(LQEOLFKHU:HUWLVW 8QDEKlQJLJ
YRQGHU:DKOGLHVHV3DUDPHWHUVIlOOWHVGHU0HWKRGHDXIJUXQGRELJHU(LJHQVFKDIWHQ]%
VFKZHUJODWWHDEHUJHQHLJWH.RQWXUHQ]XUHSURGX]LHUHQ
:LUGL Q XQDEKlQJLJYRQ JHZlKOWVRKDWGLH0HWKRGHGHQZHLWHUHQ
REV
1DFKWHLO GD LP )DOOH LQKRPRJHQ YHUWHLOWHU 0HSXQNWH 0HSXQNWKlXIXQJHQ GHQ
(LQIOXYRQ5HJLRQHQPLWJHULQJHUHU0HSXQNWGLFKWHEHUGHFNHQN|QQHQXQGVRPLWGHU
ORNDOH *UDGLHQW LP*HELHW XP GLH0HSXQNWKlXIXQJ VFKOHFKW DEJHVFKlW]W ZLUG’LH
LQYHUVHGLVWDQFH0HWKRGHZLUGGDKHURIWGXUFK]XVlW]OLFKH9HUIDKUHQYHUIHLQHUWGLHGLH
0HQJHGHUYHUZHQGHWHQ0HSXQNWHDEKlQJLJYRPDNWXHOOHQ ,QWHUSRODWLRQVSXQNWEH
JUHQ]HQ6RNDQQ]%GDV*HELHWXP LQLP’)DOOYLHUGXUFKGLHORNDOHQ.RRUGLQD
WHQULFKWXQJHQ JHJHEHQH 4XDGUDQWHQ XQWHUWHLOW XQG DXV MHGHP 4XDGUDQWHQ QXU HLQH
YRUJHJHEHQH=DKOGHUQlFKVWHQ0HSXQNWHLQXQGYHUZHQGHWZHUGHQ’LHVKDW
DOOHUGLQJV GHQ 1DFKWHLO GD QHEHQ GHU LPPHU YRUKDQGHQHQ (LJHQVFKDIW GHU 1LFKW
GLIIHUHQ]LHUEDUNHLWYRQ)DQGHQ0HSXQNWHQZHLWHUHQLFKWGLIIHUHQ]LHUEDUH3XQNWHXQG
VRJDU8QVWHWLJNHLWHQKLQ]XNRPPHQN|QQHQ
7URW]GHUHUZlKQWHQ3UREOHPHLVWGLHLQYHUVHGLVWDQFH0HWKRGHEHLUHODWLYGLFKWHU
KRPRJHQHU0HGDWHQYHUWHLOXQJ HLQH EUDXFKEDUH ,QWHUSRODWLRQVPHWKRGH GLH VLFK EH
VRQGHUV GXUFK LKUH (LQIDFKKHLW XQG 6FKQHOOLJNHLW LQ GHU QXPHULVFKHQ ’XUFKIKUXQJ
HPSILHKOW
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$EE  9RURQRL7HVVHODWLRQ OLQNV XQG HQWVSUHFKHQGH 'HODXQD\7ULDQJXODWLRQ HLQHV 6DW]HV YRQ
0HSXQNWHQ DXV 6DPEULGJH HW DO  PRGLIL]LHUW
7HVVHODWLRQVPHWKRGHQ
:lKUHQGEHLGHULQYHUVHGLVWDQFH0HWKRGHGLH)XQNWLRQ IUHLQHQIHVWHQ
0HSXQNW LXQDEKlQJLJYRQGHU/DJHDOOHUDQGHUHQ0HSXQNWHXQG]XGHPIU MHGHV
EHOLHELJHDEHUIHVWHLLGHQWLVFKLVWZHUGHQLQGLHVHP$EVFKQLWW]XU.DWHJRULHJHK|UHQGH
,QWHUSRODWLRQVPHWKRGHQ EHVFKULHEHQ IU GLH GLHVH )XQNWLRQ IU MHGHQ 0HSXQNW L
YHUVFKLHGHQGXUFKGLH.RQILJXUDWLRQDOOHU0HZHUWHGHILQLHUWLVW(EHQVRZLUGGHU6DW]
GHULQ*OYHUZHQGHWHQ’DWHQSXQNWHLQHLQHUGHQ0HWKRGHQLQKlUHQWHQ:HLVHGXUFK
GLHVH.RQILJXUDWLRQIHVWJHOHJW
8QWHUGHQYLHOHQYHUVFKLHGHQHQ0|JOLFKNHLWHQGHU7HVVHODWLRQHLQHU)OlFKHGKLKUHU
YROOVWlQGLJHQ=HUOHJXQJLQ3RO\JRQHEHWUDFKWHQZLUKLHUGLH9RURQRL7HVVHODWLRQ9RU
RQRLXQGGLHYHUZDQGWH’HODXQD\7ULDQJXODWLRQ’HODXQD\’LH9RURQRL
7HVVHODWLRQ HLQHV JHJHEHQHQ 6DW]HV YRQ0HSXQNWHQ  LVWZLH IROJW GH
ILQLHUW’DV9RURQRL3RO\JRQ]XHLQHP0HSXQNW LVWGLHMHQLJH)OlFKH LQGHUIU
DOOH JLOW (LQ%HLVSLHOIUHLQHVROFKH9RURQRL7HVVHODWLRQ
LVWLQ$EEOLQNVJHJHEHQ0HSXQNWHGHUHQ9RURQRL3RO\JRQHDQHLQDQGHUJUHQ]HQ
QHQQWPDQQDWUOLFKH1DFKEDUQ’LH%HGHXWXQJGLHVHUVSH]LHOOHQ7HVVHODWLRQOLHJWGDULQ
GDVLHYLHOHLQGHU1DWXUYRUNRPPHQGH0XVWHUXQG%H]LHKXQJHQZLGHUVSLHJHOWVRVLQG
]%GLHDXVGHU)HVWN|USHUSK\VLNEHNDQQWHQ¯:LJQHU6HLW]=HOOHQµ:LJQHUXQG6HLW]
9RURQRL7HVVHODWLRQHQLPGUHLGLPHQVLRQDOHQ5DXP$YLVXQG%KDWWDFKDU\D
EH]HLFKQHQ GLHVH 8QWHUWHLOXQJ DOV ¯GLH JUXQGOHJHQGHVWH XQG ZLFKWLJVWH JHRPHWULVFKH
.RQVWUXNWLRQGLHGXUFKHLQHQ6DW]LUUHJXOlUYHUWHLOWHU3XQNWHNRQVWUXLHUWZHUGHQNDQQµ
’LH’HODXQD\7ULDQJXODWLRQNDQQDXVGHU9RURQRL7HVVHODWLRQVHKUHLQIDFKGDGXUFK
NRQVWUXLHUW ZHUGHQ GD DOOH0HSXQNWH GLH QDWUOLFKH1DFKEDUQ VLQGPLWHLQDQGHU
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$EE  %DU\]HQWULVFKH .RRUGLQDWHQ '  ' ZREHL ' GLH
L
*HVDPWIOlFKH GHV 'UHLHFNHV LVW HUJLEW GLH EDU\]HQWULVFKH
.RRUGLQDWH YRQ L EHL 

YHUEXQGHQZHUGHQV$EEUHFKWVLQGHUDXFKGLHNRQYH[H+OOHIUGHQJHJHEHQHQ
0HSXQNWVDW]PDUNLHUWLVW6LHKDWHLQLJHLQWHUHVVDQWH(LJHQVFKDIWHQ’LHVH7ULDQJXODWLRQ
LVWYRQDOOHQP|JOLFKHQ7ULDQJXODWLRQHQGLHMHQLJHGHUHQ6WDQGDUGDEZHLFKXQJGHU’UHL
HFNVLQQHQZLQNHODPJHULQJVWHQ LVW GK ˜VSLW]H•’UHLHFNHZHUGHQVRZHLWZLHP|JOLFK
YHUPLHGHQ,QQHUKDOEHLQHV.UHLVGHUGXUFKGLHGUHL(FNSXQNWHHLQHV’UHLHFNHVHLQHU
’HODXQD\7ULDQJXODWLRQ YHUOlXIW OLHJW NHLQ0HSXQNW ’D GLH *U|H GHU ’HODXQD\
’UHLHFNHZLHDXFKGLHGHU9RURQRL3RO\JRQHVWDUNGXUFKGLH ORNDOH’LFKWHGHU0H
SXQNWHEHVWLPPWLVWNDQQGHUHQ,QYHUVHVDOVHLQUHODWLYHV0DIUGLH=XYHUOlVVLJNHLW
HLQHU,QWHUSRODWLRQYHUZHQGHWZHUGHQ
 /LQHDUH7ULDQJXODWLRQV,QWHUSRODWLRQ
’LHHLQIDFKVWH,QWHUSRODWLRQVPHWKRGHGLHHLQH’HODXQD\7ULDQJXODWLRQEHQXW]WLVW
GLHOLQHDUH,QWHUSRODWLRQLQQHUKDOEGHU’HODXQD\’UHLHFNH(VEHILQGHVLFK LQGHP
GXUFKGLH0HSXQNWH  XQG JHELOGHWHQ’HODXQD\’UHLHFN’DQQLVWGLH6XPPH
LQ*OEHUGLHVHGUHL3XQNWH]XQHKPHQXQG
ZREHLM L L L ’GLH*HVDPWIOlFKH  
GHV’HODXQD\’UHLHFNHVXQG’  GLHM
)OlFKHGHVGHP3XQNW JHJHQEHU
OLHJHQGHQGHUGUHL’UHLHFNHGLHVLFK
HUJHEHQZHQQ PLWGHQGUHL(FN
SXQNWHQ GHV ’HODXQD\’UHLHFNHV
YHUEXQGHQ ZLUG EH]HLFKQHQ ’LH
*HZLFKWVIDNWRUHQ  QHQQW PDQ
DXFK EDU\]HQWULVFKH .RRUGLQDWHQ
YJO$EE
’HU 9RUWHLO GLHVHU ,QWHU
SRODWLRQVPHWKRGHEHVWHKWGDULQGD
DXIJUXQG GHU (LJHQVFKDIWHQ GHU
’HODXQD\7ULDQJXODWLRQLPPHUGUHL
EHQDFKEDUWH0HSXQNWHLQYHUVFKLH
GHQHQ5LFKWXQJHQIUGLH,QWHUSROD
WLRQEHL YHUZHQGHWZHUGHQZRGXUFKGHUORNDOH*UDGLHQWGRUWJXWDEJHVFKlW]WZLUG
1DFKWHLOHGHU0HWKRGHVLQGGLH8QVWHWLJNHLWGHUHUVWHQ$EOHLWXQJYRQ)DQGHQ’UHLHFNV
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$EE  'LH QDWXUDO QHLJKERXU.RRUGLQDWHQ GHV 3XQNWHV L EHL ; VLQG GHU 4XRWLHQW DXV GHP $QWHLO
GHU VFKZDU]HQ )OlFKH LQQHUKDOE GHV 9RURQRL3RO\JRQV YRQ L XQG GHU JHVDPWHQ VFKZDU]HQ )OlFKH
IU 'HWDLOV VLHKH 7H[W DXV 6DPEULGJH HW DO  PRGLIL]LHUW

VHLWHQVRZLHGDV9HUVFKZLQGHQGHU]ZHLWHQXQGDOOHUK|KHUHQ$EOHLWXQJHQLQQHUKDOEGHU
’UHLHFNH ’D QXU PD[LPDO GUHL 0HSXQNWH LQ MHGHQ ,QWHUSRODWLRQVSXQNW HLQJHKHQ
N|QQHQVLFK3UREOHPHEHLGHU’DUVWHOOXQJJURUlXPLJHU7UHQGVHUJHEHQ:DWVRQ
 QDWXUDOQHLJKERXU,QWHUSRODWLRQ
’LHVH,QWHUSRODWLRQVPHWKRGHVWHOOWZRKOGLHIRUWJHVFKULWWHQVWHXQWHUGHQ]X.DWHJR
ULH]lKOHQGHQGDU’LH*UXQGPHQJHIUGLH0LWWHOXQJQDFK*OVWHOOHQGLHGXUFK
GLH 9RURQRL7HVVHODWLRQ GHU0HSXQNWH HLQVFKOLHOLFK GHV ,QWHUSRODWLRQVSXQNWHV
GHILQLHUWHQQDWUOLFKHQ1DFKEDUQYRQ GDU’LHVHQDWUOLFKHQ1DFKEDUQVHLHQPLW 
M Q EH]HLFKQHWZREHLQ GLH$Q]DKOGHUQDWUOLFKHQ1DFKEDUQ]X VHL=XU
QDW QDW
(UPLWWOXQJGHU*HZLFKWVIDNWRUHQEHWUDFKWHQZLUGLHhEHUODJHUXQJGHUREHQEHVFKULHEH
QHQ9RURQRL7HVVHODWLRQPLWGHUGXUFKGLH0HSXQNWHDOOHLQJHJHEHQHQ$EE’LH
6FKQLWWPHQJHQGHV9RURQRL3RO\JRQVXP PLWGHQ9RURQRL3RO\JRQHQGHU DXVGHU
7HVVHODWLRQRKQH ZHUGHQDOVVHNXQGlUH9RURQRL3RO\JRQH QRWLHUW’HU*HZLFKWV
IDNWRUGHVQDWUOLFKHQ1DFKEDUQV EHL HUJLEWVLFKGDQQ]X
ZREHL9GLH*HVDPWIOlFKHGHV9RURQRL3RO\JRQVXP LVW’LH ZHUGHQDXFKDOV
QDWXUDOQHLJKERXU.RRUGLQDWHQEH]HLFKQHW
,P*HJHQVDW]]XUOLQHDUHQ7ULDQJXODWLRQV,QWHUSRODWLRQLVWEHLGHUQDWXUDOQHLJKERXU
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0HWKRGHGLH$Q]DKOGHUIUHLQEHVWLPPWHV LQ*OYHUZHQGHWHQ’DWHQSXQNWHQ
QDW
QLFKW VWDUUQDFKREHQEHVFKUlQNW IU WKHRUHWLVFKHhEHUOHJXQJHQ]XHLQHU2EHUJUHQ]H
VLHKH2NDEHHWDO:DWVRQJLEWGHQLQGHU3UD[LVYRUNRPPHQGHQ0D[LPDO
ZHUWYRQQ PLWDQ’DGXUFKN|QQHQDXFKJURUlXPLJH7UHQGVLQ*HELHWHQPLW
QDW
VFKZDFKHU’DWHQEHOHJXQJJXWUHSUlVHQWLHUWZHUGHQ’LH$XVJDEHIXQNWLRQ)NDQQK|KHUH
DOVHUVWH$EOHLWXQJHQEHLQKDOWHQ6DPEULGJHHWDOJHEHQ*OHLFKXQJHQ]XUGLUHNWHQ
%HUHFKQXQJYRQ$EOHLWXQJHQDQHLQHP,QWHUSRODWLRQVSXQNWDXVGHQ0HZHUWHQDQ’LH
$EOHLWXQJHQYRQ)EHVLW]HQDOOHUGLQJV8QVWHWLJNHLWHQDQGHQ0HSXQNWHQ LVWHLQ
SXQNWZHLVHVUHODWLYHV0DIUGLH*WHGHU,QWHUSRODWLRQ
(LQ1DFKWHLO EHLGHU EHVFKULHEHQHU7HVVHODWLRQVPHWKRGHQ LVW GD VLH NHLQH([WUD
SRODWLRQHUODXEHQ
+DUPRQLVFKH,QWHUSRODWLRQ
’LHVH ]XU .DWHJRULH  ]lKOHQGH0HWKRGH HUZlKQHQ ZLU ZHLO VLH LQ VSKlULVFKHU
*HRPHWULHGLUHNWPLWGHULQ$EVFKQLWWJHJHEHQHQ*OGXUFKJHIKUWZHUGHQNDQQ
6LQG GLH VSKlULVFKHQ KDUPRQLVFKHQ.RHIIL]LHQWHQ  XQG  HLQPDO JHIXQGHQ
LQGHPVLHPLWHLQHP2SWLPLHUXQJVDOJRULWKPXVVRODQJHYDULLHUWZHUGHQELVGLH(UJHEQLV
IXQNWLRQ0DXV*OGLHGHU)XQNWLRQ)LQGHU1RPHQNODWXUGLHVHV.DSLWHOVHQWVSULFKW
EHVWP|JOLFK DQ GLH0HZHUWH DQJHSDW LVW VR NDQQ0PLW GLHVHU*OHLFKXQJ DXI GHU
JDQ]HQ6SKlUHE]ZVSKlULVFKHQ.DSSHLQWHUSROLHUWZHUGHQ
’LH3UREOHPDWLNGHUKDUPRQLVFKHQ,QWHUSRODWLRQEHVWHKWJOHLFKLQZHOFKHU*HRPH
WULHGDULQGDGXUFKGLH9RUJDEHGHU$Q]DKOGHUKDUPRQLVFKHQ.RHIIL]LHQWHQLQ*O
DOVR GXUFK9RUJDEH YRQ  XQG  GHU VSHNWUDOH ,QKDOW GHU ,QWHUSRODWLRQVIXQNWLRQ
JOREDOIHVWJHOHJWZLUG:HQQLQHLQHU7HLOUHJLRQGHV,QWHUSRODWLRQVJHELHWHVRGHUDXFKDXI
GHPJDQ]HQ*HELHWGLHYRUKDQGHQH0HSXQNWGLFKWHIUGLHJHZlKOWHVSHNWUDOH$XIO|
VXQJ]XJHULQJLVWVLQGGRUWHLQHRGHUPHKUHUHGHUNXU]ZHOOLJVWHQKDUPRQLVFKHQ%DVLV
IXQNWLRQHQVFKOHFKWGHILQLHUWXQG¯VFKZLQJHQGXUFKµ$QGHUHUVHLWVNDQQGLH0|JOLFKNHLW
GHU9RUJDEH GHV VSHNWUDOHQ ,QKDOWV EHL GLHVHU0HWKRGH DXFK ]XU EHZXWHQ)LOWHUXQJ
NXU]ZHOOLJHU$QWHLOHDXVGHU0HGDWHQYHUWHLOXQJEHQXW]WZHUGHQ
PLQLPXPFXUYDWXUH,QWHUSRODWLRQ
’LHVH]XU.DWHJRULHJHK|UHQGH,QWHUSRODWLRQVPHWKRGHVWDPPWDXVGHU7KHRULHGHU
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6SOLQHVXQGLVWLQVRIHUQGDV*HJHQVWFN]XULQYHUVHGLVWDQFH,QWHUSRODWLRQPLW
$EVFKQLWWDOVVLHGDGXUFKGHILQLHUWLVWGLH.UPPXQJGHULQWHUSROLHUWHQ.RQWXU
P|JOLFKVWJOHLFKPlLJEHUGLH,QWHUSRODWLRQVIOlFKH]XYHUWHLOHQZlKUHQGGLHVHEHLGHU
HUZlKQWHQ)RUPGHULQYHUVHGLVWDQFH0HWKRGHXPGLH*LWWHUSXQNWHKHUXPNRQ]HQWULHUW
LVW)RUPDOZLUGGLHVGXUFKHLQH0LQLPLHUXQJYRQ RGHULQHLQHPDQGHUHQ$QVDW]
YRQ EHUGDV,QWHUSRODWLRQVJHELHWHUUHLFKW]%0HLQJXHW
$OV,QWHUSRODWLRQVJOHLFKXQJIROJWGDQQ
ZREHLGLH%DVLVIXQNWLRQ&MHQDFKJHZlKOWHP0LQLPLHUXQJVDQVDW]LQGHU/LWHUDWXUOHLFKW
YDULLHUW]% +DUGHUXQG’HVPDULDVRGHU )UDQNH
MHZHLOVPLW ’LH6XPPHGHU%DVLVIXQNWLRQHQ&ZLUGDOVRHLQHP
OLQHDUHQ7UHQGDGGLHUW’LH.RHIIL]LHQWHQE E E VRZLHD  ZHUGHQGXUFK/|VXQJ
   
GHVIROJHQGHQOLQHDUHQ *OHLFKXQJVV\VWHPVHUPLWWHOW
’LHPLQLPXPFXUYDWXUH  ,QWHUSRODWLRQNDQQPLW GHQPHLVWHQ’DWHQVlW]HQ DQJH
ZDQGWZHUGHQXQGHUODXEWDXFKHLQH([WUDSRODWLRQ’DVLHZLHEHPHUNWDOV*HJHQVWFN
]XULQYHUVHGLVWDQFH,QWHUSRODWLRQPLW DQJHVHKHQZHUGHQNDQQLVWLKUH$QZHQ
GXQJEHVRQGHUVGDQQ]XHPSIHKOHQZHQQJHQHLJWHDEHUUHODWLYJODWWH.RQWXUHQYRQ)]X
HUZDUWHQ VLQG6LH LVWDPZHQLJVWHQ IU VHKUXQHLQKHLWOLFK]ZLVFKHQGHQ0HSXQNWHQ
YDULLHUHQGH9HUWHLOXQJHQJHHLJQHW
.ULJLQJ
’LHVHV ,QWHUSRODWLRQVYHUIDKUHQ JHK|UW HEHQIDOOV ]X .DWHJRULH  2EZRKO HV LP
*HJHQVDW]]XPPLQLPXPFXUYDWXUH9HUIDKUHQDXVGHU*HRVWDWLVWLNVWDPPWOlWHVVLFK
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VHKU DQDORJ ]X GLHVHP IRUPXOLHUHQ’HUZLFKWLJVWH8QWHUVFKLHG ]ZLVFKHQ GHQ EHLGHQ
9HUIDKUHQLVWGDEHLP.ULJLQJGLHDXIGHQOLQHDUHQ7UHQGDGGLHUWHQ%DVLVIXQNWLRQHQ
JHVFKlW]WH6HPLYDULRJUDPPHGHU’DWHQYHUWHLOXQJXQGDOVRGXUFKGLHVH9HUWHLOXQJVHOEVW
GHILQLHUWVLQG’DV6HPLYDULRJUDPPXQVHUHU’DWHQYHUWHLOXQJLVWGHILQLHUWDOV
ZREHL HLQ9HUVFKLHEXQJVYHNWRULPLQWHUHVVLHUHQGHQ*HELHWLVWGHU)DNWRUıLQRELJHU
*OHLFKXQJJDE$QOD]XP%HJULII¯6HPLµYDULRJUDPP’DGLH)XQNWLRQ)QLFKWEHNDQQW
LVWPXGXUFKGLHJHJHEHQHQ0HZHUWH DEJHVFKlW]WZHUGHQ0HWKRGHQGD]XGLH
ZLHGHU DXI 0LQLPLHUXQJVDOJRULWKPHQ EHUXKHQ ZHUGHQ ]% DXVIKUOLFK YRQ &UHVVLH
EHVSURFKHQ1DFKGLHVHPHUVWHQ6FKULWWGHV.ULJLQJ9HUIDKUHQVZLUGDOV]ZHLWHU
6FKULWWDQDORJ]XPPLQLPXPFXUYDWXUH9HUIDKUHQHLQH,QWHUSRODWLRQVJOHLFKXQJ
GHILQLHUWGHUHQ.RHIIL]LHQWHQGXUFK/|VXQJGHVOLQHDUHQ *OHLFKXQJV
V\VWHPV
EHVWLPPWZHUGHQ0DQEHDFKWHGDLQLP*HJHQVDW]]XGHU,QWHUSRODWLRQV
SXQNW HQWKDOWHQLVWVRGDGDVOLQHDUH*OHLFKXQJVV\VWHPKLHUIUMHGHQ,QWHUSROD
WLRQVSXQNWGRUWQXUHLQPDOIUDOOH3XQNWHJHO|VWZHUGHQPX
.ULJLQJLVWHLQHLQGHU/LWHUDWXURIWDQJHZDQGWH,QWHUSRODWLRQVPHWKRGH]%&UHVVLH
:DWVRQ  XQG5HIHUHQ]HQ GDULQ GLH DXFK ]XU ([WUDSRODWLRQ YHUZHQGHW
ZHUGHQNDQQXQGPLWGHQPHLVWHQ’DWHQVlW]HQ]XYHUQQIWLJHQ,QWHUSRODWLRQVNRQWXUHQ
IKUW:LH’DYLVDOOHUGLQJV]XUHFKWEHPHUNWKlQJWGLH4XDOLWlWGHU,QWHUSRODWLRQ
VWDUNYRQGHU*WHGHU$EVFKlW]XQJGHV6HPLYDULRJUDPPVDE’DIUGHVVHQ$EVFKlW]XQJ
DXVGHQ0HSXQNWHQNHLQHH[DNWH0HWKRGHH[LVWLHUWZLUGGLH)RUPGHV6HPLYDULRJUDP
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PHVRIWDSULRULYRUJHJHEHQ,QGLHVHP)DOOYHUVFKZLQGHWMHGRFKGHUSULQ]LSLHOOH8QWHU
VFKLHG]ZLVFKHQGHU.ULJLQJ0HWKRGHXQGGHUPLQLPXPFXUYDWXUH,QWHUSRODWLRQIDVW
Y|OOLJ:DWVRQNULWLVLHUWDXHUGHPGDYRQHLQHU0HWKRGHGLHGLH9DULDWLRQV
HLJHQVFKDIWHQ HLQHU0HYHUWHLOXQJ JOREDO GXUFK HLQH HLQ]HOQH )XQNWLRQ KLHU DOVR 
EHVFKUHLEWQLFKW]XHUZDUWHQLVWGDVLHNOHLQUlXPLJH7UHQGVLQGLHVHU9HUWHLOXQJZLGHU
VSLHJHOQNDQQ
’LH KLHU EHVFKULHEHQH 9DULDQWH GHV .ULJLQJ ZLUG DXFK ¯JHZ|KQOLFKHVµ .ULJLQJ
JHQDQQW=DKOUHLFKHZHLWHUH$EDUWHQGHU0HWKRGHIKUW&UHVVLHDXI(LQGLUHNWHU
9HUJOHLFK GHU LQYHUVH GLVWDQFH PLQLPXP FXUYDWXUH XQG .ULJLQJ9HUIDKUHQ DQKDQG
GHUVHOEHQ0HGDWHQILQGHWVLFKEHL6DPDUGMLHYHWDO
,QWHUSRODWLRQYRQ9HNWRUIHOGHUQPLWWHOVGLYHUJHQ]IUHLHUXQGURWDWLRQVIUHLHUVSKlUL
VFKHU(OHPHQWDUV\VWHPH
$OOH ELVKHU LQ GLHVHP .DSLWHO GLVNXWLHUWHQ ,QWHUSRODWLRQVPHWKRGHQ ZXUGHQ ]XU
$QZHQGXQJDXIVNDODUH)HOGHUHQWZLFNHOW9HNWRUIHOGHUN|QQHQPLWLKQHQLQWHUSROLHUW
ZHUGHQLQGHPGLHVNDODUHQ.RPSRQHQWHQHLQ]HOQGHU,QWHUSRODWLRQXQWHU]RJHQZHUGHQ
’LH D SULRUL(LJHQVFKDIW YLHOHU JHRSK\VLNDOLVFKHU )HOGHU GD LKUH ’LYHUJHQ]HQ RGHU
5RWDWLRQHQRGHUDXFKEHLGH]XVDPPHQYHUVFKZLQGHQVROOHQOlWVLFKDXIGLHVH:HLVH
MHGRFKQLFKWLQGHQLQWHUSROLHUWHQ)HOGHUQUHSUlVHQWLHUHQ8QWHU9HUZHQGXQJGHURELJHQ
,QWHUSRODWLRQVPHWKRGHQVLQG]ZHL$XVZHJHDXVGLHVHP3UREOHPGHQNEDU(VZLUGIU
HLQURWDWLRQVIUHLHV9HNWRUIHOG HLQ3RWHQWLDO PLW LQWHJULHUWGLHVHVLQWHU
SROLHUW XQG GXUFK *UDGLHQWHQELOGXQJ GDV LQWHUSROLHUWH  JHZRQQHQ (LQ DQDORJHV
9HUIDKUHQLVWIUGLYHUJHQ]IUHLH)HOGHUP|JOLFKZHQQGLH5RWDWLRQHQGHV)HOGHVQXULQ
HLQH .RRUGLQDWHQULFKWXQJ KLHU Y JHQDQQW ]HLJHQ LQGHP HLQ VNDODUHV )HOG  PLW
GHILQLHUWZLUG’DV3UREOHPGLHVHV$QVDW]HVEHVWHKWLQEHLGHQ)lOOHQLQGHU
,QWHJUDWLRQYRQ RGHU DXVGHQLUUHJXOlUYHUWHLOWHQ0HGDWHQGHV)HOGHV GDIU
GLHVHVHOEVWHLQH,QWHUSRODWLRQYRQ HUIRUGHUOLFKZlUH1DFKGHU,QWHUSRODWLRQHLQHV
9HNWRUIHOGHV GXUFKVNDODUH,QWHUSRODWLRQVHLQHU.RPSRQHQWHQDXIHLQUHJHOPlLJHV
*LWWHUZLUGGLHVHV$QIDQJVLQWHUSRODWLRQVPRGHOOPLWWHOVHLQHV0LQLPLHUXQJVYHUIDKUHQVVR
YDULLHUWGDHLQHUVHLWVGLH5RWDWLRQXQGRGHU’LYHUJHQ]GLHVHV9HNWRUIHOGHVXQGDQGHUHU
VHLWVGLH$EZHLFKXQJGHUYRQGHP*LWWHUIHOGDXIGLH0HSXQNWH]XUFNLQWHUSROLHUWHQ
9HNWRUHQ YRQ GHQ WDWVlFKOLFKHQ0HYHNWRUHQPLQLPDO ZHUGHQ ’LHVHV 9HUIDKUHQ LVW
MHGRFKHUVWHQVLQVHLQHUQXPHULVFKHQ5HDOLVDWLRQVHKU]HLWDXIZHQGLJXQG]ZHLWHQVHUJLEW
VLFKHUIDKUXQJVJHPlLQVEHVRQGHUHEHLJHULQJHU0HSXQNWGLFKWHIROJHQGHU(IIHNW:LUG
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]%YHUODQJWGDGLH’LYHUJHQ]HLQHV9HNWRUIHOGHVYHUVFKZLQGHQP|JHVRZLUG]ZDU
GLHVHV=LHO YRQ GHP0LQLPLHUXQJVDOJRULWKPXV HIIHNWLY HUUHLFKW GLH HLJHQWOLFK LQWHU
HVVLHUHQGH5RWDWLRQDEHUJHJHQEHUGHP$QIDQJVLQWHUSRODWLRQVIHOGHUKHEOLFKYHUlQGHUW
ZDVGLH%HGLQJXQJGHU$QELQGXQJGHVLQWHUSROLHUWHQ)HOGHVDQGLH0HYHNWRUHQPDQJHOV
DXVUHLFKHQGHU$Q]DKOVROFKHU9HNWRUHQQLFKWYHUKLQGHUQNDQQ
,Q GLHVHP $EVFKQLWW ZLUG GDKHU GLH LQ $EVFKQLWW  JH]HLJWH (QWZLFNHOEDUNHLW
EHOLHELJHU 9HNWRUIHOGHU LQ URWDWLRQVIUHLH XQG GLYHUJHQ]IUHLH %DVLVYHNWRUV\VWHPH ]XU
,QWHUSRODWLRQH[SOL]LWGLYHUJHQ]XQGRGHUURWDWLRQVIUHLHU9HNWRUIHOGHUJHQXW]WYJODXFK
$PPD’LH0HWKRGHJHK|UWDOVR]XU.DWHJRULH:LUEHVFKUlQNHQXQVKLHULQGHU
’DUVWHOOXQJGLHVHU,QWHUSRODWLRQVPHWKRGHDXIGLH]ZHLGLPHQVLRQDOH6SKlUH’LH0HWKRGH
LVWDEHUZLHDOOHEULJHQLQGLHVHP.DSLWHOHUZlKQWHQOHLFKWDXIDQGHUH5lXPHEHU
WUDJEDULQGHPIUGLHVHJHHLJQHWHGLYHUJHQ]XQGURWDWLRQVIUHLH%DVLVIXQNWLRQHQEHQXW]W
ZHUGHQ
:LU EHWUDFKWHQ HLQHQ 6DW] YRQ 0HYHNWRUHQ  JHPHVVHQ DQ GHQ 3XQNWHQ
N Q ZHOFKHUDQDORJ]XPYRULJHQVNDODUHQ)DOODOV5HSUlVHQWDWLRQ
REV
HLQHVNRQWLQXLHUOLFKHQ9HNWRUIHOGHV DXIJHIDWZLUG’LH0HYHNWRUHQVROOHQDXIHLQ
UHJXOlUHV*LWWHU S 3XQG T 4LQWHUSROLHUW
ZHUGHQZREHL XQG GLH$QIDQJVEUHLWHE]ZOlQJHGHV*LWWHUVXQG XQG GLH
*LWWHUSXQNWDEVWlQGHLQ%UHLWHQE]Z/lQJHQULFKWXQJVLQG’LHVHV*LWWHUZLUGDOV,QWHU
SRODWLRQVJLWWHUEH]HLFKQHW0LWDQDORJHQ%HQHQQXQJHQGHILQLHUHQZLUDOV]ZHLWHV*LWWHU
GDV KLHU VR EH]HLFKQHWH (OHPHQWDUV\VWHPJLWWHU  V 6 XQG
 W 7 $Q MHGHP GLHVHU *LWWHUSXQNWH EHILQGHW VLFK HLQ ZLH LQ
$EVFKQLWWGHILQLHUWHU3ROHLQHVGLYHUJHQ]IUHLHQXQGRGHUURWDWLRQVIUHLHQ(OHPHQWDU
YHNWRUV\VWHPHV ’LH *HVDPWDQ]DKO GHU EHQXW]WHQ 3ROH GHU (OHPHQWDUV\VWHPH LVW
’LHVH3RVLWLRQHQGHU3ROHZHUGHQ]XGHPLQHLQHUEHOLHELJHQDEHU
HLQGHXWLJHQ:HLVHPLWHLQHP=lKOLQGH[O Q GXUFKQXPHULHUW
HO
0LWGLHVHQ(OHPHQWDUV\VWHPHQZLUGGDV9HNWRUIHOG ZLHIROJW]XVDPPHQJHVHW]W
’DEHLEH]HLFKQHQZLHLQ$EVFKQLWW GHQ3ROZLQNHO]ZLVFKHQGHP3ROGHV(OHPHQWDU
V\VWHPVMXQG DXVJHGUFNWLPVSKlULVFKHQ.RRUGLQDWHQV\VWHPGHV(OHPHQWDUV\VWHPV
DOVRGHPPLW1RUGSRODQGHVVHQ3ROXQG E]Z GLH]XJHK|ULJHQ(LQKHLWVYHNWRUHQ
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LQGLHVHP6\VWHP’HU,QGH[˜JHRJUDSK•PHLQWGDGLHLPJHQDQQWHQ.RRUGLQDWHQV\VWHP
DXVJHGUFNWHQ7HUPHLQGHQHFNLJHQ.ODPPHUQYRQYRULKUHU$XIVXPPLHUXQJLQGDV
JHRJUDSKLVFKH.RRUGLQDWHQV\VWHPWUDQVIRUPLHUWZHUGHQPVVHQ5 LVWGHU5DGLXVGHU
EHWUDFKWHWHQ6SKlUH’LH ZHUGHQ6NDOLHUXQJVIDNWRUHQGHUURWDWLRQVIUHLHQ˜FI•RGHU
GLYHUJHQ]IUHLHQ ˜GI•(OHPHQWDUV\VWHPH DP3RO  M JHQDQQWXQG VLQG LP IROJHQGHQ ]X
EHVWLPPHQ6LHHQWVSUHFKHQDOVRGHQ)DNWRUHQ LQ*O(VVHLHUZlKQWGDGXUFK
GHQ hEHUJDQJ YRQ HLQHP ,QWHJUDO EHU GLH JHVDPWH ,RQRVSKlUH LQ*O  ]X HLQHU
6XPPHEHUHQGOLFKH*LWWHUSXQNWHLQ*OGLHhEHUODJHUXQJGHU(OHPHQWDUV\VWHPHLQ
QLFKWPHKUYROOVWlQGLJLVW-HIHLQHUXQGJU|HUGDV(OHPHQWDUV\VWHPJLWWHULVWGHVWR
EHVVHUN|QQHQIROJOLFKEHOLHELJH9HNWRUIHOGHUGXUFKUHSUlVHQWLHUWZHUGHQ
’LH.RHIIL]LHQWHQ ZHUGHQGXUFK/|VXQJHLQHVOLQHDUHQ*OHLFKXQJVV\VWHPV
EHVWLPPWZREHL
PLW
KLHUEHLVWHFNHQGLH,QGLFHVLXQGMDXIGHUUHFKWHQ6HLWHGHU*OHLFKXQJLQ GDVGHQ
3ROZLQNHO]ZLVFKHQPLW3ROGHV(OHPHQWDUV\VWHPVMXQGGHP*LWWHUSXQNWLEH]HLFKQHW
GHU$XVGUXFN LQHFNLJHQ.ODPPHUQ LVWZLHGHU LPVSKlULVFKHQ.RRUGLQDWHQV\VWHPGHV
(OHPHQWDUV\VWHPVMJHVFKULHEHQXQGPX]XU%HUHFKQXQJYRQ7LQVHLQHJHRJUDSKLVFKH
E]Z .RPSRQHQWHXPJHUHFKQHWZHUGHQXQG
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VRZLH
)ROJHQGH,QWHUSRODWLRQVRSWLRQHQVLQGGXUFK0RGLILNDWLRQGHU*OHLFKXQJHQXQG
JHJHEHQ:HUGHQDOOH(OHPHQWHLQGHQEHLGHQ*OHLFKXQJHQJHQXW]WVRN|QQHQPLW
GHQGXUFK/|VXQJYRQ JHZRQQHQHQ6NDOLHUXQJVNRHIIL]LHQWHQDOOJHPHLQH9HNWRU
IHOGHUPLWWHOV*OLQWHUSROLHUWZHUGHQ,QGLHVHP)DOOHLVWDOVR*OHLFKXQJVV\VWHPGHU
*U|H ]XO|VHQ6ROOHLQGLYHUJHQ]IUHLHVRGHUURWDWLRQVIUHLHV9HNWRUIHOG
LQWHUSROLHUWZHUGHQVRZHUGHQLQQXUGLHHQWVSUHFKHQGHQ(OHPHQWDUV\VWHPHUHFKWV
E]ZOLQNVGHUYHUWLNDOHQJHVWULFKHOWHQ/LQLHLQQXUGLHHQWVSUHFKHQGHQ6NDOLHUXQJV
IDNWRUHQXQWHUE]ZREHUKDOEGHUJHVWULFKHOWHQ/LQLHXQGLQQXUGLHHQWVSUHFKHQGH
6XPPHPLWGHQ ˜GI•RGHU ˜FI•.RPSRQHQWHQJHQXW]W 6RPLWEHWUlJWGLH*U|HGHV ]X
O|VHQGHQ*OHLFKXQJVV\VWHPVGDQQ =XGHPEHVWHKWLQGHQ3URJUDPPHQ]XU
QXPHULVFKHQ5HDOLVDWLRQGLHVHU,QWHUSRODWLRQVPHWKRGHGLH0|JOLFKNHLW]XYHUODQJHQGD
DQEHVWLPPWHQ*LWWHUSXQNWHQGHV(OHPHQWDUV\VWHPJLWWHUVZHGHU5RWDWLRQHQQRFK’L
YHUJHQ]HQDXIWUHWHQDOVRGHU]XJHK|ULJH6NDOLHUXQJVIDNWRUYHUVFKZLQGHW’LHVH0|JOLFK
NHLWNDQQJHQXW]WZHUGHQXPVRZRKOGLYHUJHQ]DOVDXFKURWDWLRQVIUHLH9HNWRUIHOGHU]X
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LQWHUSROLHUHQ0DQZlKOH GDV(OHPHQWDUV\VWHPJLWWHU HUKHEOLFK JU|HU DOV GDV ,QWHU
SRODWLRQVJLWWHU XQG YHUODQJH GD DOOH 6NDOLHUXQJVIDNWRUHQ LQQHUKDOE OHW]WHUHQ*LWWHUV
YHUVFKZLQGHQ=XVlW]OLFKN|QQWHZLHREHQEHVFKULHEHQJHZlKOWZHUGHQREDXHUKDOEGHV
,QWHUSRODWLRQVJLWWHUVQXU’LYHUJHQ]HQRGHUQXU5RWDWLRQHQYRQ RGHUEHLGHYRUOLHJHQ
VROOHQZDVZLHGHUGLH*U|HGHV]XO|VHQGHQOLQHDUHQ*OHLFKXQJVV\VWHPVIHVWOHJW
9RQVHKUJURHU%HGHXWXQJIUGLHLQGLHVHP$EVFKQLWWEHVFKULHEHQH,QWHUSRODWLRQV
PHWKRGH LVWGLH$UWXQG:HLVHZLH*O JHO|VWZLUG’D LD  VHLQZLUG
QDWUOLFKN|QQWHGD ZlKOEDULVWLPPHU]% JHVHW]WZHUGHQGDQQZlUHQ
DEHUPHLVW]XZHQLJH(OHPHQWDUV\VWHPHYHUIJEDUXPPLW*OEHOLHELJH9HNWRUIHOGHU
]XVDPPHQ]XVHW]HQLVWEOLFKHUZHLVHXQWHUGHWHUPLQLHUWXQG VFKOHFKWNRQGLWLR
QLHUW /HW]WHUH(LJHQVFKDIW IKUW EHL EOLFKHQ QXPHULVFKHQ0HWKRGHQ IU GLH /|VXQJ
OLQHDUHU*OHLFKXQJVV\VWHPHZLH]%GHP*DX9HUIDKUHQ]XQXPHULVFKHQ,QVWDELOLWlWHQ
ZHOFKHHUKHEOLFKH)HKOHULQGHU/|VXQJIUGLH XQGVRPLWLQGHU,QWHUSRODWLRQYRQ
KHUYRUUXIHQN|QQHQ(LQHQ$XVZHJDXVGLHVHP3UREOHPELHWHWGLH0HWKRGHGHU/|VXQJ
OLQHDUHU*OHLFKXQJVV\VWHPHPLWWHOVVLQJXODUYDOXHGHFRPSRVLWLRQ69’]%3UHVVHWDO
’LH0DWUL[ ZLUG]HUOHJWLQ
ZREHLZHQQ GLH*U|H KDW GLHVHOEH*U|HXQG VRZLH GLH
*U|H EHVLW]HQ XQG VLQGRUWKRJRQDOH0DWUL]HQGKGLH6SDOWHQYRQ
XQGGLH=HLOHQYRQ VLQG%DVHQGHV GLPHQVLRQDOHQ5DXPHVDOOHUP|JOLFKHQ
.RPELQDWLRQHQGHU (OHPHQWDUV\VWHPH LVWGLDJRQDOXQGGLH’LDJRQDOHOHPHQWH
GLHVHU0DWUL[Z P  ZHUGHQ DOV VLQJXOlUH:HUWH YRQ  EH]HLFKQHW ,VW
PP
VRVLQGLPPHU VLQJXOlUH:HUWHJOHLFK1XOO’LH.RQGLWLRQV
]DKOGHU0DWUL[ LVWGDQQGHILQLHUWDOV XQWHU$XVVFKOX
GLHVHU1XOOZHUWHXQGOLHJWIROJOLFK]ZLVFKHQXQG’HUHQWVFKHLGHQGH3XQNWEHLGHU
69’LVWGDVLHHUODXEWGLHJXWNRQGLWLRQLHUWHQ$QWHLOHLQ YRQGHQVFKOHFKWNRQGLWLR
QLHUWHQ]XVHSDULHUHQGDHUVWHUHLQGHU%DVLVWUDQVIRUPDWLRQPLWJURHQOHW]WHUHPLW
NOHLQHQ:HUWHQ YRQZ  YHUEXQGHQ VLQG IU’HWDLOV V 3UHVV HW DO  /HW]WHUH
PP
ZHUGHQHQWIHUQWLQGHPDOOHZ PLW LQ ]X1XOOJHVHW]WZHUGHQ
PP
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.DSLWHO  ,QWHUSRODWLRQ

$EE  1DFK *O  DQDO\WLVFK EHUHFKQHWHV HOHNWULVFKHV )HOG


LVW
$EVFKOLHHQGVHLGLHREHQEHVFKULHEHQH,QWHUSRODWLRQVPHWKRGHDQKDQGHLQHV7HVWEHL
VSLHOHVGHPRQVWULHUW:LUPRGHOOLHUHQHLQIUGDV%HLVSLHOHOHNWULVFKHV3RWHQWLDO
ZREHLGLH.RQVWDQWHQ]XF  N9F  N9G  G  XQG VRZLH
   
JHZlKOW ZHUGHQ ’DV HOHNWULVFKH )HOG GDV VLFK GXUFK DQDO\WLVFKH %HUHFKQXQJ YRQ
DXV*OVRZLH8PUHFKQXQJGHU(LQKHLWHQYRQN9LQP9PHUJLEWLVW
LQ$EE  DXI GHP ,QWHUYDOO   XQG 
GDUJHVWHOOW’LH$Q]DKOGHU*LWWHUSXQNWHEHWUlJWDOVR$EE]HLJWYLUWXHOOH0H
ZHUWHGHVVHOEHQ)HOGHVDXI]XIlOOLJDXVJHZlKOWHQ0HSXQNWHQLPREHQDQJHJHEHQHQ
*HELHW’LHVH9HUWHLOXQJZLUGDOV(LQJDEHLQGDVEHVFKULHEHQH,QWHUSRODWLRQVYHUIDKUHQ
JHJHEHQ ’DV (OHPHQWDUV\VWHPJLWWHU OHJHQ ZLU ]X   XQG
 IHVWXQGVHW]HQGHQREHQGHILQLHUWHQ3DUDPHWHUJDXIGHQ:HUW
.DSLWHO  ,QWHUSRODWLRQ

$EE  9LUWXHOOH 0HYHNWRUHQ DQ  ]XIlOOLJ EHVWLPPWHQ 0HSXQNWHQ
DXV *O  EHVWLPPW
$EE  ,QWHUSRODWLRQ PLW VSKlULVFKHQ (OHPHQWDUV\VWHPHQ 5RWDWLRQVIUHLHV
LQWHUSROLHUWHV 9HNWRUIHOG DXV (LQJDEHGDWHQ QDFK $EE 
:HLWHUKLQZLUGHLQURWDWLRQVIUHLHVLQWHUSROLHUWHV9HNWRUIHOGYHUODQJW$EE]HLJW
GDV(UJHEQLVGHU,QWHUSRODWLRQIUGDVEHLEHVDJWHU:DKOYRQJGHULQVJHVDPW
3(
.DSLWHO  ,QWHUSRODWLRQ

VLQJXOlUHQ:HUWH]X1XOOJHVHW]WZXUGHQ:LHLQ$EE]XHUNHQQHQLVWGHU8QWHU
VFKLHG]ZLVFKHQGHPLQWHUSROLHUWHQXQGGHPPRGHOOLHUWHQ $EEVHKUJHULQJ’LH
LQGLHVHP$EVFKQLWWGLVNXWLHUWH,QWHUSRODWLRQVPHWKRGHLVWDOVRLQGHU/DJHGDVJHJHEHQH
0HYHNWRUIHOGJXW]XLQWHUSROLHUHQXQGHU]HXJWLP*HJHQVDW]]XDOOHQDQGHUHQLQGLHVHP
.DSLWHOHUZlKQWHQ0HWKRGHQ]XGHPHLQJHQDXURWDWLRQVIUHLHV,QWHUSRODWLRQVYHNWRUIHOG
(LQHDOOJHPHLQH5HJHOZDQQZHOFKH,QWHUSRODWLRQVPHWKRGHJHZlKOWZHUGHQVROOWH
NDQQ DOV )D]LW GLHVHV .DSLWHOV QLFKW DXIJHVWHOOW ZHUGHQ %HL GLHVHU:DKO LVW LQ MHGHP
(LQ]HOIDOOQHEHQGHQMHZHLOLJHQ(LJHQVFKDIWHQGHU$XVJDQJVGDWHQDXFK]XEHDFKWHQ]X
ZHOFKHP=ZHFNGLHLQWHUSROLHUWH9HUWHLOXQJJHQXW]WZHUGHQVROODOVR]%REQXUGLH
9HUDQVFKDXOLFKXQJHLQHU’DWHQYHUWHLOXQJJHZQVFKWRGHUREGLHLQWHUSROLHUWH9HUWHLOXQJ
QRFKZHLWHUHQ$XVZHUWHVFKULWWHQZLH,QWHJUDWLRQRGHU’LIIHUHQWLDWLRQXQWHU]RJHQZLUG
1HEHQ GHQ %HPHUNXQJHQ LQ GHQ HLQ]HOQHQ $EVFKQLWWHQ NDQQ DOOJHPHLQ IHVWJHKDOWHQ
ZHUGHQ GD EHL GLFKWHU0HGDWHQEHOHJXQJ GLH HLQIDFKH LQYHUVH GLVWDQFH 0HWKRGH
PHLVWHQV JXW JHQXJ LVW %HL VFKZDFKHU0HGDWHQEHOHJXQJ N|QQHQPLW GHUPLQLPXP
FXUYDWXUH0HWKRGHRGHUGHP.ULJLQJ9HUIDKUHQRIWUHFKWJODWWH,QWHUSRODWLRQVIHOGHU
HU]HXJWZHUGHQ GLH DEHU LQ*HELHWHQ VHKU VFKZDFKHU %HOHJXQJ ]XP ¯’XUFKKlQJHQµ
QHLJHQ’LHVHU(IIHNWZLUGPLWGHUQDWXUDOQHLJKERXU0HWKRGHYHUPLHGHQGLHMHGRFK
GHQ 1DFKWHLO KDW NHLQH ([WUDSRODWLRQ ]X]XODVVHQ (LQH ZHLWHUH DXFK EHL VFKZDFKHU
’DWHQEHOHJXQJ YRQ0HYHNWRUIHOGHUQ YRUWHLOKDIWH0HWKRGH LVW GLH ,QWHUSRODWLRQPLW
VSKlULVFKHQ(OHPHQWDUV\VWHPHQ6LHELHWHWVLFKEHVRQGHUVGDQQDQZHQQDXVSK\VLND
OLVFKHP9RUZLVVHQEHNDQQWLVWGDHLQ]XLQWHUSROLHUHQGHV9HNWRUIHOGURWDWLRQVXQG
RGHUGLYHUJHQ]IUHLLVW
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.DSLWHO  0RGHOODQZHQGXQJ

$QZHQGXQJDQKDQGHLQHVHOHNWURG\QDPLVFKHQ0RGHOOHVGHUQ|UGOL
FKHQ3RODUOLFKW]RQH
1DFKGHPLQ.DSLWHOGLHWKHRUHWLVFKH)RUPXOLHUEDUNHLWGHU&KDUDNWHULVWLNHQPHWKR
GHLQVSKlULVFKHQ.RRUGLQDWHQJH]HLJWZXUGHVROOLQGLHVHP.DSLWHOGLH)lKLJNHLWGHU
0HWKRGHLQLKUHUQXPHULVFKHQ5HDOLVDWLRQXQWHUVXFKWZHUGHQHLQHJHJHEHQH0RGHOOYHU
WHLOXQJLRQRVSKlULVFKHUHOHNWURG\QDPLVFKHU3DUDPHWHUKLQUHLFKHQGJXW]XUHSURGX]LHUHQ
)UDJHVWHOOXQJ  GHU (LQOHLWXQJ ’LHVH 8QWHUVXFKXQJ GLHQW ]XJOHLFK DOV 7HVW GHU ]XU
’XUFKIKUXQJGHU0HWKRGHHQWZLFNHOWHQ3URJUDPPH8PGLH)lKLJNHLWHQGHUVSKlUL
VFKHQ9DULDQWHH[SOL]LWYRQGHQHQGHUNDUWHVLVFKHQDE]XKHEHQZlKOHQZLUDOV0RGHOO
JHELHWGLHJHVDPWHQ|UGOLFKH3RODUOLFKW]RQH
’LHIUGHQ7HVWYHUZHQGHWH9RUJHKHQVZHLVHHQWVSULFKWGHUYRQ$PP
(VZHUGHQMHHLQH9HUWHLOXQJGHVLRQRVSKlULVFKHVHOHNWULVFKHV3RWHQWLDOV0E]ZlTXLYD
OHQWGHVHOHNWULVFKHV)HOGHV GHU+DOO/HLWIlKLJNHLW XQGGHV9HUKlOWQLVVHVYRQ+DOO
]X3HGHUVHQ/HLWIlKLJNHLWPRGHOOLHUW$XVGLHVHQN|QQHQGLHUHVWOLFKHQLRQRVSKlUL
VFKHQHOHNWURG\QDPLVFKHQ3DUDPHWHUZLHDXFKGLH(LQJDEHSDUDPHWHU&XQG’IUGLH
&KDUDNWHULVWLNHQPHWKRGHQDFKGHQLQ.DSLWHOJHJHEHQHQ5HODWLRQHQEHUHFKQHWZHUGHQ
’LH0HWKRGHZLUGGDQQPLW OHW]WHUHQ3DUDPHWHUQGXUFKJHIKUWXQGGLHUHVXOWLHUHQGH
9HUWHLOXQJIU DOVLKUHSULPlUH$XVJDEHYHUWHLOXQJPLWGHUPRGHOOLHUWHQ9HUWHLOXQJ
YHUJOLFKHQ
,P*HJHQVDW]]XGHQ0RGHOOYHUWHLOXQJHQYRQ$PPZHOFKHQHEHQGHP
7HVWGHU&KDUDNWHULVWLNHQPHWKRGHWHLOZHLVHDXFKHLQHYHUEHVVHUWH0RGHOOLHUXQJVSH]LHOOHU
LRQRVSKlULVFKHUHOHNWURG\QDPLVFKHU6LWXDWLRQHQLQWHQGLHUWHQVLQGGLHLQGLHVHP.DSLWHO
PRGHOOLHUWHQ9HUWHLOXQJHQDXVVFKOLHOLFK]X7HVW]ZHFNHQJHGDFKW(VNRPPWGDKHUIUVLH
ZHQLJHUGDUDXIDQHLQHVSH]LHOOH6LWXDWLRQGDU]XVWHOOHQDOVYLHOPHKULQP|JOLFKVWHLQ
IDFKHU:HLVHGLHZHVHQWOLFKHQ=JHHLQHULQGHU5HDOLWlWP|JOLFKHQHOHNWURG\QDPLVFKHQ
.RQILJXUDWLRQZLHGHU]XJHEHQ$OOHPRGHOOLHUWHQ9HUWHLOXQJHQZXUGHQGDKHUDXVDQDO\WL
VFKHQ$XVGUFNHQDXIJHEDXW
’DVIUGHQ7HVWEHQXW]WH0RGHOOJHELHWHUVWUHFNWVLFKEHUYROOH%UHLWHQNUHLVHLP
%UHLWHQJHELHWYRQELV$OV*LWWHUSXQNWDEVWlQGHZXUGHQ XQG
JHZlKOW’LH6RQQHEHILQGHWVLFKLP0RGHOOLQQ 5LFKWXQJ0LWWHUQDFKWLVWDOVREHL
Q $EE]HLJWGDVPRGHOOLHUWHHOHNWULVFKH3RWHQWLDO0(VKDQGHOWVLFKXPHLQH
=ZHL]HOOHQ.RQILJXUDWLRQZREHLGLH=HOOHDXIGHU0RUJHQVHLWHHWZDVJU|HULVWDOVGLH
DXIGHU$EHQGVHLWHGDIUDEHUJHULQJHUH3RWHQWLDOJUDGLHQWHQDXIZHLVW’LH3RWHQWLDOGLIIH
UHQ]]ZLVFKHQGHP0LQLPXPYRQ0DXIGHU$EHQGVHLWHXQGVHLQHP0D[LPXPDXIGHU
.DSLWHO  0RGHOODQZHQGXQJ

$EE  0RGHOOLHUWHV LRQRVSKlULVFKHV HOHNWULVFKHV 3RWHQWLDO 0
LQ N9 DXI GHU Q|UGOLFKHQ 3RODUOLFKW]RQH
$EE  0RGHOOLHUWH +DOO/HLWIlKLJNHLW * LQ 6 DXI GHU
+
Q|UGOLFKHQ 3RODUOLFKW]RQH
0RUJHQVHLWHEHWUlJWFDN9’LH+DUDQJ’LVNRQWLQXLWlWLVWDXIGHU$EHQGVHLWHDOVVLFK
YRP GRUWLJHQ 3RWHQWLDOPLQLPXP QDFK 6GRVWHQ HUVWUHFNHQGHV 7DO LQ GHQ 3RWHQWLDO
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.DSLWHO  0RGHOODQZHQGXQJ

NRQWXUHQ]XHUNHQQHQ6LHHUUHLFKWGHQ6GUDQGGHV0RGHOOJHELHWHVEHLHWZD/lQJH
DOVRNXU]YRU0LWWHUQDFKW8QVHU3RWHQWLDOPRGHOOWUlJWGDPLWZHVHQWOLFKH=JHGHVYRQ
+HSSQHUXQG0D\QDUGDOV0RGHOO’(EH]HLFKQHWHQ0RGHOOHVIUQHJDWLYHV
XQG GHVLQWHUSODQHWDUHQ0DJQHWIHOGHVDOOHUGLQJVPLWHLQHULQXQVHUHP0RGHOOHWZDV
JHULQJHUHQ$V\PPHWULH]ZLVFKHQGHU0RUJHQXQG$EHQG]HOOH=XGHPLVWGLHUHFKWJURH
3RWHQWLDOGLIIHUHQ]]ZLVFKHQGHQ=HOOHQH[WUHPDLQXQVHUHP0RGHOOGDGXUFKEHJUQGHW
GDHVIUPDJQHWLVFKVWDUNJHVW|UWH=HLWHQUHSUlVHQWDWLYVHLQVROO
8QWHUGHPVHOEHQ*HVLFKWVSXQNWZXUGHGDV0RGHOOIU HQWZRUIHQ$EE(V
ZHLVWXP0LWWHUQDFKWEHL%UHLWHVHLQ0D[LPXPYRQEHU6DXIXQGIlOOWYRQGRUW
QDFK1RUGHQXQG6GHQVFKQHOODEZREHLVHLQH+DOEZHUWVEUHLWHHWZD%UHLWHQJUDGH
EHWUlJWQDFK2VWHQXQG:HVWHQGDJHJHQIlOOW V\PPHWULVFKXQGODQJVDPDEZREHLHV
DXIVHLQHU0D[LPDOEUHLWHYRQHUVWLQHWZD/lQJHQJUDGHQ$EVWDQGYRQ0LWWHUQDFKW
GHQ:HUWYRQ6XQWHUVFKUHLWHW$XIGHU7DJVHLWHXQGLQGHU*HJHQGGHV3ROVZXUGHQ
:HUWHYRQQXUZHQLJHQ6PRGHOOLHUW ZLUQHKPHQDQHVKHUUVFKHDXIGHU1RUG
KDOENXJHO:LQWHU’HUXQVULJHQlKQOLFKH9HUWHLOXQJHQIU UHVXOWLHUHQLQJOREDOHQ
0+’6LPXODWLRQHQIUPDJQHWLVFKVWDUNJHVW|UWH3HULRGHQ]%-DQKXQHQ’HU
(LQIDFKKHLWKDOEHUZXUGHIUGDV/HLWIlKLJNHLWVYHUKlOWQLV$EEHLQHOLQHDUYRQ
DEKlQJLJH9HUWHLOXQJPRGHOOLHUWEHLGHULQJUREHUhEHUHLQVWLPPXQJPLWYRQ.LUNZRRG
HWDOIUVWDUNJHVW|UWH=HLWHQJHPHVVHQHQ:HUWHQHLQHP :HUWYRQ6
XQGYRQ  ]XJHRUGQHWZXUGHQ
$XVGLHVHQ0RGHOOYHUWHLOXQJHQN|QQHQPLWWHOVGHU*OQXQGGLHYHU
EOHLEHQGHQHOHNWURG\QDPLVFKHQ3DUDPHWHUGHVPDNURVNRSLVFKHQ6WURPV\VWHPVEHUHFKQHW
ZHUGHQ$OV%HLVSLHOLVWGLH9HUWHLOXQJYRQ LQ$EEJH]HLJW’HXWOLFK]XHUNHQQHQ
VLQGGLHEHLGHQLQGHU1lKHGHV3RODUOLFKWRYDOVPLW$XVQDKPHGHV0LWWDJVVHNWRUVIDVW
EHU GHQ JHVDPWHQ /lQJHQZLQNHOEHUHLFK YHUODXIHQGHQ EUHLWHQSDUDOOHOHQ 6FKLFKWHQ
IHOGSDUDOOHOHU6WU|PHGHUHQQ|UGOLFKH5HJLRQXQGGHUHQVGOLFKH5HJLRQJHQDQQW
ZHUGHQ6LHZHFKVHOQLKUH3RODULWlWLP0LWWHUQDFKWVHNWRUDQGHU+DUDQJ’LVNRQWLQXLWlW
LQGHPLP$EHQGVHNWRULQGHU5HJLRQDXIZlUWVXQGLP0RUJHQVHNWRUDEZlUWVJHULFKWHWH
)$&VVRZLHLQGHU5HJLRQGLHMHZHLOVHQWJHJHQJHVHW]WYHUODXIHQGHQ6WU|PHYRUOLHJHQ
’LH DXV GHQ0RGHOOYHUWHLOXQJHQ EHUHFKQHWHQ(LQJDEHSDUDPHWHU& XQG’ IU GLH
&KDUDNWHULVWLNHQPHWKRGHVLQGLQ$EEXQG$EEDEJHELOGHW&VSLHJHOWLPZHVHQWOL
FKHQ GLH ’LYHUJHQ] GHV HOHNWULVFKHQ )HOGHV XQG VRPLW  ZLGHU (V QLPPW GDV
0D[LPXPVHLQHU$EVROXWZHUWHVGOLFKGHV3RWHQWLDOPLQLPXPVLP1DFKPLWWDJVVHNWRU’
LP%HUHLFKGHU+DUDQJ’LVNRQWLQXLWlW LP VSlWHQ$EHQGVHNWRUDQ%HLGH9HUWHLOXQJHQ
]HLJHQHLQHGHXWOLFKVWlUNHUH9DULDELOLWlWLQ%UHLWHQDOVLQ/lQJHQULFKWXQJ’LHVHVFKRQ
.DSLWHO  0RGHOODQZHQGXQJ

$EE  0RGHOOLHUWHV /HLWIlKLJNHLWVYHUKlOWQLV  IU GLH
Q|UGOLFKH 3RODUOLFKW]RQH
$EE  6LFK DXV GHQ 0RGHOOYHUWHLOXQJHQ GHU $EE $EE  HUJHEHQGH
IHOGSDUDOOHOH 6WU|PH LQ GHU Q|UGOLFKHQ 3RODUOLFKW]RQH
GHQ0RGHOOYHUWHLOXQJHQ ]XNRPPHQGH (LJHQVFKDIW ZLUG LP )DOOH YRQ& XQG’ QRFK
GDGXUFK YHUVWlUNW GD OHW]WHUH VLFK DXV ’LIIHUHQWLDWLRQHQ GHU HUVWHUHQ HUJHEHQ ’LH
.DSLWHO  0RGHOODQZHQGXQJ

$EE  3DUDPHWHU & LQ  9P  DXI GHU Q|UGOLFKHQ 
3RODUOLFKW]RQH DXV GHQ 0RGHOOYHUWHLOXQJHQ EHUHFKQHW
$EE  3DUDPHWHU ' LQ  $P  DXI GHU Q|UGOLFKHQ 
3RODUOLFKW]RQH DXV GHQ 0RGHOOYHUWHLOXQJHQ EHUHFKQHW
*HQDXLJNHLW GHU QXPHULVFKHQ 5HSUlVHQWDWLRQ EHLGHU 9HUWHLOXQJHQ KlQJW GDKHU HQW
VFKHLGHQGYRQGHPLP0RGHOOYHUZHQGHWHQ*LWWHUSXQNWDEVWDQGLQ%UHLWHQULFKWXQJDE
(
+
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.DSLWHO  0RGHOODQZHQGXQJ

$EE  &KDUDNWHULVWLNHQ DXI GHU Q|UGOLFKHQ 3RODUOLFKW]RQH
’LH VLFK DXV XQVHUHP0RGHOO HUJHEHQGHQ &KDUDNWHULVWLNHQ $EE  ]HLJHQ DOV
+DXSWPHUNPDO GDV =XVDPPHQODXIHQ DOOHU &KDUDNWHULVWLNHQ LQ PLQGHVWHQV HLQHQ GHU
EHLGHQVLQJXOlUHQ3XQNWHGLHVLFKQDKHGHQ3RVLWLRQHQGHVLVROLHUWHQ3RWHQWLDOPD[LPXPV
E]ZPLQLPXPVLP0RUJHQE]Z$EHQGVHNWRUHUJHEHQYJO$EEVLQJXOlUH3XQNWH
ZXUGHQNXU]LQ$EVFKQLWWHUZlKQWIUHLQHGHWDLOOLHUWHUH%HVFKUHLEXQJVLHKH$PP
’DPLWYHUVFKZLQGHW LQXQVHUHP0RGHOOGHU LQ$EVFKQLWWGHILQLHUWHEHHLQ
IOXVVHQGH5DQGYROOVWlQGLJXQGYRPWKHRUHWLVFKHQ6WDQGSXQNWKHULVWGLH/|VXQJIU
DXIGHPJHVDPWHQ0RGHOOJHELHWHLQGHXWLJGXUFKGLH(LQJDEHYHUWHLOXQJHQIUGLH&KDUDN
WHULVWLNHQPHWKRGH DOVR  XQG  DXV GHQHQ  XQG& EHUHFKQHW ZHUGHQ VRZLH’
IHVWJHOHJW9RP VLQJXOlUHQ3XQNW DXIGHU0RUJHQVHLWH YHUODXIHQGLH&KDUDNWHULVWLNHQ
UHODWLYJHUDGOLQLJQDFK6GHQLQGHQ%HUHLFKZHVWOLFKHU,RQRVSKlUHQVWU|PHELVVLHGHQ
0RGHOOUDQGHUUHLFKHQ(LQHZHLWHUH6FKDUYRQ&KDUDNWHULVWLNHQOlXIWYRQGLHVHPVLQJXOl
UHQ3XQNW]XQlFKVWHQWODQJHLQHVHWZDEHLP%UHLWHQJUDGYHUODXIHQGHQ&KDUDNWHULVWL
NHQVWUHLIHQV LQ |VWOLFKH RGHUZHVWOLFKH5LFKWXQJ XP GDQQ UHFKW JHUDGOLQLJ EHU GHQ
3ROEHUHLFKLQ5LFKWXQJGHVVSlWHQ$EHQGVHNWRUV]XZDQGHUQXQGVFKOLHOLFKGHQVLQJXOl
UHQ3XQNWGHV$EHQGVHNWRUV]XHUUHLFKHQ(LQ7HLOGLHVHU&KDUDNWHULVWLNHQ WULIIWQDFK
LKUHP:HJEHUGHQ3RODXIGLH+DUDQJ’LVNRQWLQXLWlWZRVLFKGLH&KDUDNWHULVWLNHQ
HUQHXW]XHLQHP6WUHLIHQEQGHOQEHYRUVLH]XGHPJHQDQQWHQVLQJXOlUHQ3XQNWJHODQJHQ
(LQH GULWWH 6FKDU YRQ &KDUDNWHULVWLNHQ YHUOlXIW YRP VLQJXOlUHQ 3XQNW DXI GHU
(
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.DSLWHO  0RGHOODQZHQGXQJ

0RUJHQVHLWHQDFK2VWHQHQWODQJGHU)RUWVHW]XQJGHV]XHUVWHUZlKQWHQ6WUHLIHQVEHLP
%UHLWHQJUDGLQGHQ1DFKPLWWDJVVHNWRUZRGLHVH&KDUDNWHULVWLNHQHLQHQ6WUHLIHQHWZDDP
6GUDQGGHV*HELHWHVPLWHUK|KWHU/HLWIlKLJNHLWXQGGDPLWYHUEXQGHQHQQHQQHQVZHUWHQ
2VWVWU|PHQELOGHQYRQGHPDXV&KDUDNWHULVWLNHQ]XEHLGHQ6HLWHQDE]ZHLJHQELVGLHVHU
6WUHLIHQLP$EHQGVHNWRUGHQ0RGHOOUDQGHUUHLFKW’LHQDFK6GHQDE]ZHLJHQGHQ&KDUDN
WHULVWLNHQYHUODXIHQZLHGLHDQIDQJVHUZlKQWHQLQJHUDGHU/LQLH]XP0RGHOOUDQGZlK
UHQGGLHQDFK1RUGHQDE]ZHLJHQGHQLQGHQVLQJXOlUHQ3XQNWDXIGHU$EHQGVHLWHHLQ
ODXIHQ XQG GDEHL ]7 ]XQlFKVW YRQ 6GHQ KHU DXI GHQ &KDUDNWHULVWLNHQVWUHLIHQ GHU
+DUDQJ’LVNRQWLQXLWlW WUHIIHQ %H]JOLFK GLHVHU ’LVNRQWLQXLWlW LVW GLH 7RSRORJLH GHU
&KDUDNWHULVWLNHQLQXQVHUHP0RGHOONRQVLVWHQWPLWGHUYRQ,QKHVWHUHWDOXQG
$PPEDXIHUKHEOLFKNOHLQHUHQ*HELHWHQDXV’DWHQDEJHOHLWHWHQ
6FKOLHOLFK ]HLJW $EE  GLH DXV GHU $QZHQGXQJ GHU &KDUDNWHULVWLNHQPHWKRGH
UHVXOWLHUHQGH$XVJDEHYHUWHLOXQJIU :LHHUVLFKWOLFKZLUGGLHPRGHOOLHUWH 9HU
WHLOXQJ$EELPZHVHQWOLFKHQVHKUJXWUHSURGX]LHUW$OOHUGLQJVVLQGLQVEHVRQGHUHLP
1DFKPLWWDJVXQG$EHQGVHNWRUHLQLJHQXPHULVFKH)HKOHUHUNHQQEDUGLHVLFKHQWODQJGHU
EHLGHQREHQEHVFKULHEHQHQ&KDUDNWHULVWLNHQVWUHLIHQLQGLHVHP6HNWRUNRQ]HQWULHUHQDP
VWlUNVWHQHQWODQJGHVVGOLFKHQ6WUHLIHQVXQGVLFKWHLOZHLVHDXFKLQGLH3ROUHJLRQIRUWVHW
]HQ)UGLHVH)HKOHUJLEWHV]ZHL*UQGH6LHN|QQHQLQ5HJLRQHQPLWJURHQ*UD
GLHQWHQGHU(LQJDEHYHUWHLOXQJHQ&XQG’DXIWUHWHQZHQQGHUHQWDWVlFKOLFKH9DULDELOLWlW
DXIJUXQGHLQHV]XJURHQ*LWWHUSXQNWDEVWDQGHVKLHUYRUDOOHPLQ%UHLWHQULFKWXQJLQGHQ
QXPHULVFKHQ(LQJDEHYHUWHLOXQJHQQLFKWKLQUHLFKHQGDXIJHO|VWLVW’LH)HKOHUWUHWHQGDQQ
EHLGHU,QWHUSRODWLRQGHU3DUDPHWHUYRQGHP*LWWHUDXIGLHDNWXHOOH&KDUDNWHULVWLNHQSRVL
WLRQ]ZLVFKHQGHQ*LWWHUSXQNWHQDXIZLHVLH]XU$XVZHUWXQJYRQ*OHUIRUGHUOLFK
LVW ’D GLHVH $UW YRQ )HKOHU LQ XQVHUHU $XVJDEHYHUWHLOXQJ DXIWULWW LVW VFKRQ GDUDQ
HUNHQQWOLFKGDGLHJU|WHQ8QJHQDXLJNHLWHQ LP1DFKPLWWDJVXQG$EHQGVHNWRUDXI
WUHWHQLQGHQHQ&XQG’GLHJU|WHQ*UDGLHQWHQDXIZHLVHQYJO$EEXQG$EE
ZRKLQJHJHQLP0RUJHQXQG9RUPLWWDJVVHNWRULQGHQHQEHLGH9HUWHLOXQJHQKRPRJHQHU
VLQGNDXPQXPHULVFKH3UREOHPHYRUKDQGHQVLQG7DWVlFKOLFKN|QQHQGLHQXPHULVFKHQ
)HKOHUGXUFKHLQH9HUNOHLQHUXQJGHU*LWWHUSXQNWDEVWlQGHGHV0RGHOOJLWWHUVYHUULQJHUW
XQGVFKOLHOLFKJDQ]]XP9HUVFKZLQGHQJHEUDFKWZHUGHQZRJHJHQVLHEHLGHUHQ9HU
JU|HUXQJVLFKYHUVWlUNHQ’LHREHQJHQDQQWHQ)HKOHURGHUDXFKNOHLQHUHQXPHULVFKH
8QJHQDXLJNHLWHQN|QQHQ VLFKHQWODQJ VHKU ODQJHU&KDUDNWHULVWLNHQDNNXPXOLHUHQXQG
GDGXUFKGLH/|VXQJIU HQWODQJVROFKHU&KDUDNWHULVWLNHQDEHLQHUEHVWLPPWHQ:HJ
OlQJH GRPLQLHUHQ 6R KDW ]% GLH &KDUDNWHULVWLN GLH YRP VLQJXOlUHQ 3XQNW DXI GHU
0RUJHQVHLWHLQ$EEDXVJHKWXQGVFKOLHOLFKEHLQ GHQ5DQGGHV0RGHOOJHELHWHV
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
$EE  $XVJDEHYHUWHLOXQJ GHU &KDUDNWHULVWLNHQPHWKRGH
5HVXOWLHUHQGHV * LQ 6 DXI GHU Q|UGOLFKHQ 3RODUOLFKW]RQH
+
HUUHLFKWHLQH*HVDPWOlQJHYRQNP(QWODQJGLHVHUXQGEHQDFKEDUWHUGHUOlQJVWHQ
&KDUDNWHULVWLNHQLQXQVHUHP0RGHOOOLHJHQDXFKGLHJU|WHQQXPHULVFKHQ)HKOHUYRU
=XVDPPHQIDVVHQGNDQQIHVWJHVWHOOWZHUGHQGDLP)DOOHXQVHUHVHOHNWURG\QDPLVFKHQ
0RGHOOHVIUGLHQ|UGOLFKH3RODUOLFKW]RQHGLH&KDUDNWHULVWLNHQPHWKRGHLQGHU/DJHLVW
GLHPRGHOOLHUWH9HUWHLOXQJ IU  DXVGHQGLUHNWPLWWHOV GHU0RGHOOYHUWHLOXQJHQEH
UHFKQHWHQ(LQJDEHSDUDPHWHUQGHU0HWKRGHJXW]XUHSURGX]LHUHQ’LH)UDJHVWHOOXQJGHU
(LQOHLWXQJNDQQVRPLWHEHQIDOOVSRVLWLYEHDQWZRUWHWZHUGHQ(VWUHWHQMHGRFKDEKlQJLJ
YRQGHUYHUZHQGHWHQ*LWWHUSXQNWGLFKWHLQ5HJLRQHQVWDUNHU9DULDELOLWlWGHU(LQJDEHSDUD
PHWHU QXPHULVFKH )HKOHU LQ GHU /|VXQJ IU  DXI:lKUHQG GLHVH )HKOHU LQ HLQHU
0RGHOOLHUXQJGXUFK9HUNOHLQHUXQJGHU*LWWHUSXQNWDEVWlQGHZHVHQWOLFKUHGX]LHUWZHUGHQ
N|QQWHQLVWGLHVHU:HJLP)DOOHGHU9HUZHQGXQJUHDOHU0HGDWHQQLFKWSUDNWLNDEHOZHLO
GHU,QIRUPDWLRQVJHKDOWGHU’DWHQGXUFKGLH0HSXQNWGLFKWHIHVWJHOHJWLVW$QGHUHUVHLWV
VLQGGLHHUZlKQWHQ)HKOHUGXUFKLKUH$QRUGQXQJHQWODQJGHU&KDUDNWHULVWLNHQOHLFKWDOV
VROFKH]XHUNHQQHQ
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$QZHQGXQJHQDQKDQGYRQ0HGDWHQ
,QGLHVHP.DSLWHOZLUGGLH&KDUDNWHULVWLNHQPHWKRGHDXIPHKUHUH(UHLJQLVVHDQJH
ZHQGHWIUGLHUHDOH0HGDWHQGHVLRQRVSKlULVFKHQHOHNWULVFKHQ)HOGHVXQGGHU0DJQHW
IHOGVW|UXQJDP%RGHQYRUOLHJHQ=XQlFKVWZHUGHQLPIROJHQGHQ$EVFKQLWWGLH.ULWHULHQ
IUGLH$XVZDKOVROFKHU(UHLJQLVVHYRUJHVWHOOW,P]ZHLWHQ$EVFKQLWWZHUGHQGLHEHLGHQ
JHZlKOWHQ(UHLJQLVVHQ0HGDWHQEHLWUDJHQGHQNRKlUHQWHQ5DGDUDQODJHQXQG0DJQHWR
PHWHUNHWWHQE]ZDUUD\VXQGLKUH0HJHELHWHEHVFKULHEHQZREHLGHU6FKZHUSXQNWGHU
’DUVWHOOXQJ DXI HUVWHUHQ OLHJW ,P GULWWHQ $EVFKQLWW ZHUGHQ ]ZHL (UHLJQLVVH DXV GHP
=HLWUDXPGHU,QWHUQDWLRQDO0DJQHWRVSKHULF6WXG\,06YJO8QWLHGWXQG
%DXPMRKDQQPLW0HGDWHQGHV6FDQGLQDYLDQ0DJQHWRPHWHU$UUD\60$.S
SHUVHWDOXQGGHVNRKlUHQWHQ5DGDUV67$5(*UHHQZDOGHWDO1LHOVHQ
 EHKDQGHOW ,PYLHUWHQ$EVFKQLWW VFKOLHOLFKZLUG HLQ(UHLJQLV DXV MQJVWHU=HLW
XQWHUVXFKWIUGDV’DWHQGHU6XSHU’$515DGDUNHWWH*UHHQZDOGHWDOVRZLHGHU
,0$*(XQGGHU*U|QODQG0DJQHWRPHWHUNHWWHQYRUOLHJHQ
.ULWHULHQIUGLH(UHLJQLVDXVZDKO
:LH LQ GHU (LQOHLWXQJ GHILQLHUW EHVWHKW GLH ,QWHQWLRQ GLHVHU $UEHLW LQ %H]XJ DXI
0HGDWHQ GDULQ LQVWDQWDQH 9HUWHLOXQJHQ GHU IOlFKHQKDIWHQ PDNURVNRSLVFKHQ (OHN
WURG\QDPLNGHU,RQRVSKlUH]XXQWHUVXFKHQ’LHVH,QWHQWLRQVWHOOWPHKUHUH.ULWHULHQDQ
GLHIUHLQ(UHLJQLVYRUOLHJHQGHQ’DWHQGLH]XVDPPHQPLWDOOJHPHLQHQ.ULWHULHQNXU]
YRUJHVWHOOW ZHUGHQ VROOHQ’LH IROJHQGH /LVWH WHLOW VLFK LQ ]ZLQJHQGH XQG ]XVlW]OLFKH
.ULWHULHQDXI
=ZLQJHQGH.ULWHULHQVLQGVROFKHGLHWHFKQLVFK]XU’XUFKIKUXQJGHU&KDUDNWHULVWL
NHQPHWKRGHXQDEGLQJEDUVLQG
 (VPVVHQJOHLFK]HLWLJ]ZHLGLPHQVLRQDOH9HNWRUGDWHQYRQ XQG DXIVLFK
EHUODSSHQGHQ *HELHWHQ YRUOLHJHQ HLQH HLQ]HOQH HLQGLPHQVLRQDOH0DJQHWR
PHWHUNHWWH RGHU IOlFKHQKDIWH 0DJQHWRPHWHUGDWHQ EHL GHQHQ GXUFKJHKHQG
9HNWRUNRPSRQHQWHQIHKOHQUHLFKHQDOV(LQJDEHGDWHQVlW]HHEHQVRZHQLJDXVZLH
)HOG’DWHQYRQQXUHLQHU5DGDUVWDWLRQEHLGHQHQDOVRQXUGLH5DGLDONRPSR
QHQWHYRQ EH]JOLFKGLHVHU6WDWLRQYRUKDQGHQLVW
 ’LH0HSXQNWGLFKWHIU XQG PXJURJHQXJVHLQXPHLQHYHUQQIWLJH
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ


,QWHUSRODWLRQ GHU0HGDWHQ DXI HLQ *LWWHU GHU IU GLH $QDO\VH JHZQVFKWHQ
)HLQKHLW ]X JHVWDWWHQ(LQH JUREH$EVFKlW]XQJGHU NOHLQVWHQPLW HLQHP0H
GDWHQVDW] DXIO|VEDUHQ:HOOHQOlQJH NDQQ DQDORJ ]XP 1\TXLVW7KHRUHP ]%
3UHVVHWDOGXUFK JHJHEHQZHUGHQZREHL GLHPLWWOHUH6HLWHQOlQJH
GHU’UHLHFNVVHLWHQ GHU’HODXQD\7ULDQJXODWLRQ YJO$EVFKQLWW  GHU0H
SXQNWH LVW ,P )DOOH GHU )HOG’DWHQ LVW GLHVH %HGLQJXQJ LQ GHU 3UD[LV LD
JOHLFKEHGHXWHQGGDPLWGDGHU$QWHLOGHU0HZHUWHPLWDXVUHLFKHQGHU5DGDU
UFNVWUHXXQJKLQUHLFKHQGJURVHLQPXEHL]XJHULQJHU5FNVWUHXXQJOLHJHQ
HQWZHGHUJDUNHLQHRGHULUUHJXOlUH0HGDWHQYRQ YRU
 ’DVhEHUODSSXQJVJHELHWGHU )HOG’DWHQPLWDXVUHLFKHQGHU5DGDUUFNVWUHXXQJ
XQGGHU%RGHQPDJQHWIHOGGDWHQPXJURJHQXJVHLQXPHLQHHLQGHXWLJH/|VXQJ
IU QDFK*ODXIHLQHPKLQUHLFKHQGHQ7HLOGHV8QWHUVXFKXQJVJHELHWHV]X
JHZlKUOHLVWHQGKGHUYRPXQEHNDQQWHQ$QIDQJVZHUW DEKlQJLJH7HUP
LQ*OPXLQHLQHPJHQJHQGJURHQ7HLOGHV*HELHWHVGHXWOLFKNOHLQHUDOV
GHUYRQGLHVHP$QIDQJVZHUWXQDEKlQJLJHVHLQ’LH(UIOOXQJGLHVHU%HGLQJXQJ
KlQJWVWDUNYRQGHU6WUXNWXUGHVHOHNWULVFKHQ)HOGHVVHOEVWDE-HJU|HUH’L
YHUJHQ]HQYRQ LP8QWHUVXFKXQJVJHELHWYRUOLHJHQGHVWRJU|HUH:HUWHQLPPW
GHU3DUDPHWHU&DQZHOFKHUEHUGDV,QWHJUDO,GDVH[SRQHQWLHOOH$ENOLQJHQGHV
$QIDQJVZHUWWHUPHVLQEHVWLPPW
6LQGGLH0HGDWHQYRQ RGHU DQHLQHPRGHUPHKUHUHQ5lQGHUQGHV
0HJHELHWHVKLQUHLFKHQGKRPRJHQVRLVWHVRIWP|JOLFKGLH’DWHQLQ5LFKWXQJ
GLHVHU5lQGHU]XH[WUDSROLHUHQXPGDPLWGDVhEHUODSSXQJVJHELHWGHUEHLGHQ
9HUWHLOXQJHQ]XYHUJU|HUQXQGGLH(UIOOXQJRELJHU%HGLQJXQJ]XYHUEHVVHUQ
,QHLQLJHQ)lOOHQNDQQDXFKGLHLQGHU/|VXQJIU UHVXOWLHUHQGH/HLWIlKLJ
NHLWVlQGHUXQJ LP8QWHUVXFKXQJVJHELHW VRSUlJQDQW VHLQGDGHU(LQIOXYRQ
REZRKOYHUEOHLEHQG]ZDUHLQH8QVLFKHUKHLW IUGHQ$EVROXWZHUWGHU
/HLWIlKLJNHLWEHGHXWHWGLH6WUXNWXULKUHU9HUWHLOXQJDEHUJOHLFKZRKOEHVWLPPEDU
XQG GXUFK GLH 8QVLFKHUKHLW QXU PDUJLQDO EHHLQIOXW LVW 6LQG LP ([WUHPIDOO
XQG VRIROJWDXV*O
6RPLWLVWGLHbQGHUXQJYRQ LQGLHVHP)DOOQXUYRQGHQORNDOHQ*U|HQ’
XQG HQWODQJGHU&KDUDNWHULVWLNHQDEKlQJLJ
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=XVlW]OLFKH.ULWHULHQVLQGVROFKHYRQGHQHQ]ZDUQLFKWGLHWHFKQLVFKH’XUFKIKUEDU
NHLWGHU&KDUDNWHULVWLNHQPHWKRGHDEKlQJWGLHDEHUHUIOOWVHLQVROOWHQXPLKUH$QZHQ
GXQJDXIHLQ(UHLJQLVSK\VLNDOLVFKDOVVLQQYROOHUVFKHLQHQ]XODVVHQHVLQHLQHQJU|HUHQ
.RQWH[WHLQ]XRUGQHQRGHUXPGDV9RUKDQGHQVHLQYRQ=XVDW]LQIRUPDWLRQHQ]XVLFKHUQ
 ’DV(UHLJQLVVROOWHVLFKGXUFKNODUGHILQLHUWH0HUNPDOHYRPEOLFKHQ7DJHVJDQJ
YRQ  XQG  DEKHEHQRGHU ]XU8QWHUVXFKXQJ VSH]LILVFKHU(OHPHQWHGLHVHV
7DJHVJDQJHVGLHQHQ
 ’LH8QWHUVXFKXQJHLQHV(UHLJQLVVHVVROOWHHQWZHGHUGXUFKHLQHYHUEHVVHUWH$QDO\
VHEHUHLWV LQGHU/LWHUDWXUDQDO\VLHUWHU(UHLJQLVVHE]Z(UHLJQLVW\SHQRGHUGD
GXUFKGDHVVLFKXPHLQHQQRFKQLFKWXQWHUVXFKWHQ(UHLJQLVW\SRGHUHLQYRUKHU
QRFKQLFKWYHUZHQGHWHV8QWHUVXFKXQJVJHELHWKDQGHOWEHJUQGHWVHLQ
 (VLVWJQVWLJZHQQQHEHQGHQHUZlKQWHQ(LQJDEHPHGDWHQZHLWHUH’DWHQZLH
]% RSWLVFKH0HVVXQJHQ GXUFK DOO VN\ FDPHUDV RGHU 3KRWRPHWHU 5LRPHWHU
PHVVXQJHQRGHU6DWHOOLWHQPHVVXQJHQDXINRQMXJLHUWHQ)HOGOLQLHQYRUOLHJHQ=XP
HLQHQN|QQHQVROFKH’DWHQGD]XGLHQHQGDV(UHLJQLVLQHLQHQJU|HUHQ.RQWH[W
GHV0DJQHWRVSKlUHQ,RQRVSKlUHQ6\VWHPV]XVWHOOHQ]XPDQGHUHQN|QQHQVLH
ZLHLQGHU(LQOHLWXQJHUZlKQWIUHLQHGHWDLOOLHUWHUH$EVFKlW]XQJGHU(LQJDEH
YHUWHLOXQJIUJHQXW]WZHUGHQ
6FKRQGLH]ZLQJHQGHQ.ULWHULHQDOOHLQEHZLUNHQHLQHZHVHQWOLFKH%HVFKUlQNXQJGHU
P|JOLFKHQ(LQJDEHGDWHQVlW]HJHJHQEHUGHU0HQJHDOOHUH[LVWLHUHQGHQ’LHYHUEOHLEHQGH
’DWHQVDW]PHQJH ZLUG GXUFK GLH ]XVlW]OLFKHQ .ULWHULHQ QRFKPDOV HLQJHJUHQ]W ’LHVH
%HJUHQ]XQJHQPDFKHQVLFKEHVRQGHUVEHPHUNEDUZHQQZLHLPYRUOLHJHQGHQ)DOOHGLH
(LQJDEHGDWHQVlW]HQLFKWDXVNRQWLQXLHUOLFKHQ5HJLVWULHUXQJHQVRQGHUQDXVHLQHUIHVWHQ
OLPLWLHUWHQ$Q]DKOVROFKHU6lW]HDXVJHZlKOWZHUGHQPVVHQ:HLWHUKLQPDFKWVLFKEHLGHU
$XVZDKOYRQ(UHLJQLVVHQQHJDWLYEHPHUNEDUGDEHLGHU3ODQXQJYRQ5DGDUDQODJHQXQG
0DJQHWRPHWHUQRIIHQVLFKWOLFKGLHJHJHQVHLWLJHhEHUODSSXQJLKUHU0HJHELHWHQLFKWGLH
K|FKVWH 3ULRULWlW JHQR VR GD DXFK LP)DOOH RSWLPDOHU’DWHQEHUGHFNXQJ GHU(LQ
]HOJHUlWH JU|HUH 7HLOH GLHVHU ’DWHQ IU HLQH NRPELQLHUWH $QDO\VH QLFKW YHUZHQGHW
ZHUGHQN|QQHQYJO$EVFKQLWW*OHLFKZRKONRQQWHQPHKUHUH(UHLJQLVVHJHIXQGHQ
ZHUGHQIUGLHDOOH]ZLQJHQGHQXQG]XPLQGHVWHLQHVGHU]XVlW]OLFKHQ.ULWHULHQHUIOOW
VLQG’LHVHZHUGHQLQGHQIROJHQGHQ$EVFKQLWWHQYRUJHVWHOOW
(VVROOWHEHWRQWZHUGHQGDGLH6WUHQJHGHU.ULWHULHQIUGLH(LQJDEHGDWHQVlW]HQLFKW
RULJLQlUGXUFKGLHVSH]LHOOH:DKOGHU$QDO\VHPHWKRGHDOVRKLHUGHU&KDUDNWHULVWLNHQ
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PHWKRGHVRQGHUQGXUFKGDV%HVWUHEHQGLHHU]LHOWHQ5HVXOWDWHVRZHLWDOVP|JOLFKDXVGHQ
’DWHQVHOEVWRKQH]XVlW]OLFKH$QQDKPHQRGHU0RGHOOLHUXQJHQ]XJHZLQQHQEHGLQJWLVW
’LH$QZHQGXQJGHU&KDUDNWHULVWLNHQPHWKRGHLVWQXU$XVGUXFNGLHVHV%HVWUHEHQV
%HVFKUHLEXQJGHU0HJHUlWH
 .RKlUHQWH5DGDUDQODJHQ67$5(XQG6XSHU’$51
(OHNWULVFKH)HOGHULQGHU,RQRVSKlUHHU]HXJHQLQVWDELOH:HOOHQGHU(OHNWURQHQGLFKWH
VRJHQDQQWH ,UUHJXODULWlWHQZHOFKH VHQNUHFKW ]XP HOHNWULVFKHQ)HOG XQG ]XP+DXSW
PDJQHWIHOGGHU(UGH LQGHU,RQRVSKlUHGULIWHQ ,KUH’ULIWJHVFKZLQGLJNHLW  VWHKW LQ
%H]LHKXQJ ]XU ’ULIWJHVFKZLQGLJNHLW GHU (OHNWURQHQ  ZHOFKH ZLHGHUXP PLW GHP
HOHNWULVFKHQ)HOG EHUGLH5HODWLRQ YHUNQSIWLVW’DV3ULQ]LSNRKlUHQ
WHU5DGDUDQODJHQEHVWHKWGDULQ GXUFKGLHHQWVWHKHQGH’RSSOHU9HUVFKLHEXQJEHLGHU
5HIOH[LRQ YRQ5DGDUZHOOHQ DQ GHQ ,UUHJXODULWlWHQ IDVW JOHLFK]HLWLJ DXI HLQHP JURHQ
,RQRVSKlUHQJHELHW]XEHVWLPPHQXQGVRPLWWHOVGHURELJHQ5HODWLRQHQ DXIGLHVHP
*HELHW]XHUPLWWHOQ]%1LHOVHQ’DHLQHHLQ]HOQH5DGDUDQODJHQQXUGLH.RPSR
QHQWHHLQHU9HNWRUJU|HLQYRQGHU6WDWLRQDXVJHVHKHQUDGLDOHU5LFKWXQJPHVVHQNDQQ
¯OLQHRIVLJKWµRGHU/26.RPSRQHQWHZHUGHQ]XU%HVWLPPXQJGHUYROOHQ9HNWRUHQ
MHZHLOV]ZHL$QODJHQVRNRPELQLHUWGDLKUH0HJHELHWHVLFKEHUODSSHQXQGLPhEHU
ODSSXQJVJHELHWGLH5DGDUVWUDKOHQGHUEHLGHQ$QODJHQHWZDVHQNUHFKWDXIHLQDQGHUVWHKHQ
’D ]XU ,QWHUSUHWDWLRQ YRQ 5DGDUPHVVXQJHQ GDV 9HUVWlQGQLV HLQLJHU ’HWDLOV GHU
)XQNWLRQVZHLVHYRQ5DGDUDQODJHQHUIRUGHUOLFKLVWVROOHQKLHUHLQLJHDXVJHZlKOWHGLHVHU
(LQ]HOKHLWHQGLVNXWLHUWZHUGHQ HLQHJXWHDOOJHPHLQH(LQIKUXQJJLEW ]%+DOGRXSLV
=XJOHLFKZHUGHQZlKUHQGGLHVHU’LVNXVVLRQHLQLJHGHU8QWHUVFKLHGH]ZLVFKHQGHQ
67$5(XQG6XSHU’$516\VWHPHQDXIJH]HLJW
*HRPHWULVFKH5HIOH[LRQVEHGLQJXQJ(XQG)6FKLFKW5DGDUDQODJHQ
(QWVSUHFKHQGGHU%UDJJ%HGLQJXQJZHUGHQ5DGDUZHOOHQPLW:HOOHQYHNWRU DQ
,UUHJXODULWlWHQUFNJHVWUHXWGHUHQ:HOOHQYHNWRU HUIOOW’LH5HIOH[LRQGHU
5DGDUZHOOHQDQGHQ,UUHJXODULWlWHQLVWDOVRIUHTXHQ]DEKlQJLJXQGPD[LPDOZHQQGHU
5DGDUVWUDKOGLH,UUHJXODULWlWHQLQLKUHU’ULIWULFKWXQJRGHUGHU*HJHQULFKWXQJXQGVRPLW
VHQNUHFKWDXI WULIIW’HU:LQNHO]ZLVFKHQGHP5DGDUVWUDKOLQGHU,RQRVSKlUHXQG
ZLUGDXFK¯DVSHFWDQJOHµJHQDQQW0LWYRQDEZHLFKHQGHP¯DVSHFWDQJOHµQLPPWGLH
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$EE  6FKHPDWLVFKH 6NL]]H HLQLJHU 5DGDUVWUDKOHQ
IU 9+) XQG +) 5DGDUDQODJHQ +)$QODJHQ
QXW]HQ GLH 5HIUDNWLRQ LQ GHU ,RQRVSKlUH XP
VRZRKO LQ GHU ( DOV DXFK LQ GHU )6FKLFKW HLQHQ
DVSHFW DQJOH YRQ  ]X HUUHLFKHQ N  UHIUDNWLHUWHU
6WUDKO N  UFNJHVWUHXWHU 6WUDKO DXV *UHHQZDOG HW
6
DO  PRGLIL]LHUW
5HIOH[LRQVVWlUNH VFKQHOODE ]%+DOGRXSLV)UGLH WUDGLWLRQHOO LP9+)
0+]XQG8+)0+]DUEHLWHQGHQNRKlUHQWHQ5DGDUDQODJHQZLH67$5(
FD 0+] LVW GLH5HIUDNWLRQGHU 6WUDKOHQ LQGHU ,RQRVSKlUH JHULQJ$XV JHRPH
WULVFKHQ*UQGHQ N|QQHQ VLH GDKHU IU0HVVXQJHQ LQ KRKHQ%UHLWHQ GLH5HIOH[LRQV
EHGLQJXQJQLFKWREHUKDOEGHU(6FKLFKWHUIOOHQXQGVRPLWDOV(6FKLFKW5DGDUDQODJHQ
EH]HLFKQHW ZHUGHQ ’LH 6XSHU’$51$QODJHQ DUEHLWHQ GDJHJHQ LQ +)%HUHLFK 
0+] XQG QXW]HQ GLH LQ GLHVHP)UHTXHQ]EHUHLFK VWlUNHU LQ(UVFKHLQXQJ WUHWHQGH
5HIUDNWLRQLQGHU,RQRVSKlUHXPGLH5HIOH[LRQVEHGLQJXQJVRZRKOLQGHU(6FKLFKWDOV
DXFKLQGHU)6FKLFKWHUIOOHQ]XN|QQHQYJO$EEXQG*UHHQZDOGHWDO’D
LP1RUPDOIDOOGLH(OHNWURQHQGLFKWH LQGHU)6FKLFKWHUKHEOLFKK|KHU LVWDOV LQGHU(
6FKLFKWHPSIDQJHQ+)5DGDUDQODJHQ5FNVWUHXXQJKDXSWVlFKOLFKDXVHUVWHUHU6FKLFKW
XQGN|QQHQVRPLW)6FKLFKW5DGDUDQODJHQJHQDQQWZHUGHQ
’LHHUZlKQWHQJHRPHWULVFKHQ(LJHQVFKDIWHQIKUHQDXFKGD]XGDHLQ)6FKLFKW
5DGDUGLH5HIOH[LRQVEHGLQJXQJEHU HLQHQ HUKHEOLFK JU|HUHQ0HEHUHLFK DOV HLQ(
6FKLFKW5DGDUKLQUHLFKHQGJXWHUIOOHQNDQQ’LHJU|WH(QWIHUQXQJ¯UDQJHµYRQGHU
6WDWLRQ DXV GHU QRFK DXVZHUWEDUH 5FNVWUHXXQJ UHJLVWULHUW ZLUG OLHJW LP )DOOH YRQ
67$5(EHLFDNPEHL6XSHU’$51GDJHJHQEHUNPYJOGLH0HJHELHWHLQ
$EEXQG$EE=ZHL1DFKWHLOHHUJHEHQVLFKMHGRFKDXVGHQVHOEHQ(LJHQVFKDIWHQ
(UVWHQVLVWGHU$XVEUHLWXQJVZHJGHU+)5DGDUZHOOHQJHJHQEHUGHQ9+):HOOHQJHUDGH
3(
3(
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$EE  $EKlQJLJNHLW GHV (PSIDQJV YRQ 5FNVWUHXXQJ
HLQHV 6LJQDO]X1RLVH9HUKlOWQLVVHV JU|HU DOV  G% YRQ
GHU /26.RPSRQHQWH GHU ,UUHJXODULWlWHQ
'ULIWJHVFKZLQGLJNHLW XQWHQ +LVWRJUDPP GHU LP
YHUZHQGHWHQ 'DWHQVDW] DXIJHWUHWHQHQ /26
*HVFKZLQGLJNHLWHQ REHQ JHVWULFKHOW ILQQLVFKHV 5DGDU
GXUFKJH]RJHQ QRUZHJLVFKHV 5DGDU DXV +DOGRXSLV HW DO
 PRGLIL]LHUW
LQGHUG\QDPLVFKHQSRODUHQ ,RQRVSKlUH
ZHVHQWOLFKVWlUNHUYRQGHQMHZHLOVJHJH
EHQHQ9HUWHLOXQJHQGHU(OHNWURQHQGLFKWH
DEKlQJLJ)UHLQH$XVZHUWXQJGHU+)
0HVVXQJHQLVWHVVRPLWHVVHQWLHOOGLHVHQ
:HJJXWUHNRQVWUXLHUHQ]XN|QQHQ0L
ODQ HW DO=ZHLWHQVNDQQEHVRQ
GHUV EHL PLW KRKHQ (OHNWURQHQGLFKWHQ
YHUEXQGHQHQ(UHLJQLVVHQZLH7HLOVWUPHQ
GLHVH ’LFKWH EHUHLWV LQ GHU ’ RGHU (
6FKLFKWVRJURVHLQGDHLQLJHGHU5D
GDUVWUDKOHQ ]XP %RGHQ UHIUDNWLHUW ZHU
GHQ XQG P|JOLFKHUZHLVH PHKUIDFK ]ZL
VFKHQGLHVHPXQGGHU,RQRVSKlUHKLQXQG
KHU ODXIHQ ELV VLH VFKOLHOLFK ]XUFNJH
VWUHXWZHUGHQXQGVRGLH0HGDWHQNRQ
WDPLQLHUHQ 5 *UHHQZDOG SHUV|QOLFKH
0LWWHLOXQJ ’LHVHU (IIHNW NDQQ ELV ]X
HLQHPJHZLVVHQ*UDGGXUFK$QSDVVXQJGHU5DGDUIUHTXHQ] DQGLH JHJHEHQH 6LWXDWLRQ
YHUPLQGHUWZHUGHQ
0LQLPDOHVPHEDUHVHOHNWULVFKHV)HOG
1HEHQGHQREHQHUZlKQWHQJHRPHWULVFKHQ%HGLQJXQJHQJLOW IU(6FKLFKW5DGDU
DQODJHQHLQHZHLWHUHZLFKWLJH%HJUHQ]XQJKLQVLFKWOLFKGHUHU]LHOWHQ5FNVWUHXXQJ’DV
HOHNWULVFKH )HOG PX HLQHQ 6FKZHOOHQZHUW EHUVFKUHLWHQ GDPLW GLH ,UUHJXODULWlWHQ
DXVJHO|VWXQGGDPLW5DGDUUFNVWUHXXQJHPSIDQJHQZHUGHQNDQQ’XUFK9HUJOHLFKYRQ
67$5(0HVVXQJHQPLWVROFKHQGHVLQNRKlUHQWHQ5DGDUV(,6&$7)RONHVWDGHWDO
DXIGHPVHOEHQ*HELHWNRQQWHQ+DOGRXSLVHWDOGLH$EKlQJLJNHLWGHUYRQ67$5(
HPSIDQJHQHQ5FNVWUHXXQJDOV)XQNWLRQGHU/26’ULIWJHVFKZLQGLJNHLWXQGIROJOLFKGHU
/26.RPSRQHQWHYRQ HUPLWWHOQ$EE:LHGLH$EELOGXQJ]HLJWNDQQREHUKDOE
HLQHU/26*HVFKZLQGLJNHLWYRQHWZDPVHQWVSUHFKHQGHLQHU/26 .RPSRQHQWH
YRQFDP9P IDVW LPPHU5FNVWUHXXQJPLWHLQHP6LJQDO]X1RLVH9HUKlOWQLVYRQ
PLQGHVWHQVG%HPSIDQJHQZHUGHQDOOHUGLQJVUHLFKWGLHVHVYRQ+DOGRXSLVHWDO
JHZlKOWH 5DXVFKYHUKlOWQLV QLFKW LPPHU DXV XP ]XYHUOlVVLJH *HVFKZLQGLJNHLWHQ ]X
HUPLWWHOQ’DPLWZXUGHQ EHUHLWV IUKHU EHULFKWHWH 6FKZHOOHQZHUWH YRQ P9P
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EHVWlWLJW]%&DKLOOHWDOREJOHLFKGHUhEHUJDQJ]ZLVFKHQYRUKDQGHQHPXQG
QLFKWYRUKDQGHQHP(FKRQLFKWVRVFKDUILVWZLHHUIUHLQHQHFKWHQ6FKZHOOHQZHUW]X
HUZDUWHQZlUH’DGDV+lXILJNHLWVPD[LPXPGHUDXIWUHWHQGHQ/26*HVFKZLQGLJNHLWLQ
GHPYRQ+DOGRXSLVHWDOYHUZHQGHWHQ’DWHQVDW]]ZLVFKHQXQGP9P
OLHJWNDQQDOVRHLQQLFKWXQZHVHQWOLFKHU7HLOGHUDXIWUHWHQGHQHOHNWULVFKHQ)HOGHUPLW(
5HJLRQ5DGDUDQODJHQQLFKWJHPHVVHQZHUGHQ%HVRQGHUVXQDQJHQHKPPDFKW VLFKGHU
6FKZHOOHQZHUWEHPHUNEDUZHQQHLQHGHU/26.RPSRQHQWHQGDV9RU]HLFKHQZHFKVHOW
XQGIROJOLFKHLQHQ1XOOGXUFKJDQJDXIZHLVW
$XIJUXQGGHUXQWHUVFKLHGOLFKHQ1DWXUGHU,UUHJXODULWlWHQLQGHU)6FKLFKWVXJLEW
HVGRUWNHLQHQVROFKHQ6FKZHOOHQZHUWIUGLH$QUHJXQJGHU,UUHJXODULWlWHQ0LODQHWDO
’LHVEHGHXWHWMHGRFKQLFKWGDHLQ)6FKLFKW5DGDULPPHU5FNVWUHXXQJHPS
IDQJHQZUGH1HEHQGHPREHQHUZlKQWHQ3UREOHPGHU%RGHQZHOOHQEHLKRKHU(OHN
WURQHQGLFKWHZLUGDXFKEHL]XJHULQJHU(OHNWURQHQGLFKWHGXUFKPDQJHOQGHLRQRVSKlUL
VFKH5HIUDNWLRQGLHJHRPHWULVFKH5HIOH[LRQVEHGLQJXQJQLFKWHUUHLFKW(LQH6WDWLVWLNGHU
YRQ6XSHU’$51HPSIDQJHQHQ5FNVWUHXXQJJHEHQ0LODQHWDO
3XOVNRGLHUXQJHQXQGUlXPOLFKH]HLWOLFKHVRZLHVSHNWUDOH$XIO|VXQJGHU5DGDUGDWHQ
’LHNOHLQVWH(LQKHLWHLQHV5DGDUVLJQDOVLVWHLQVRJHQDQQWHU3XOVGHUYHUHLQIDFKWDOV
HLQHUHFKWHFNI|UPLJH˜DXVHLQDXV•6HTXHQ]JHGDFKWZHUGHQNDQQXQGGHVVHQ˜HLQ•3KDVH
EOLFKHUZHLVHEHL67$5(VEHL6XSHU’$51VEHWUlJW0HKUHUHVROFKHU3XOVH
ZHUGHQ]XHLQHP3XOVFRGH]XVDPPHQJHVHW]WZREHLPHKUHUH˜HLQ•3KDVHQGXUFKHLQHRGHU
PHKUHUH˜DXV•3KDVHQGHUHQ/lQJHQJDQ]]DKOLJH9LHOIDFKHGHU3XOVOlQJHGHU˜HLQ•3KDVH
VLQGJHWUHQQWZHUGHQ1DFKGHU$XVVHQGXQJHLQHV3XOVFRGHVJHKWGDV5DGDULQHLQHMH
QDFK VSH]LHOOHP 6\VWHP XQWHUVFKLHGOLFK ODQJH UHLQH (PSIDQJVSKDVH EHYRU GDQQ GHU
QlFKVWH3XOVFRGHDXVJHVHQGHWZLUG’LHVHU3UR]HZLUGELV]XP$EODXIGHUJHZlKOWHQ
,QWHJUDWLRQV]HLWEHL67$5(W\SLVFKHUZHLVHVEHL6XSHU’$51PLQZLHGHUKROWXQG
GLHHPSIDQJHQH5FNVWUHXXQJMHGHV=\NOXVDXIDGGLHUW$XVGLHVHPDXIDGGLHUWHQ5FN
VWUHXVLJQDONDQQVFKOLHOLFKGDV’RSSOHUVSHNWUXPIUYHUVFKLHGHQH(QWIHUQXQJVEHUHLFKH
¯JDWHVµYRQGHU5DGDUDQODJHH[WUDKLHUWZHUGHQLQGHPGLH$XWRNRUUHODWLRQVIXQNWLRQ
 GHV NRPSOH[HQ (PSIDQJVVLJQDOV  EHL 9HUVFKLHEXQJHQ
¯ODJVµGLH9LHOIDFKHQGHU3XOVOlQJHHQWVSUHFKHQJHELOGHWZLUG’D]XPXGHU3XOVFRGH
VRNRQVWUXLHUWZRUGHQVHLQGDIUHLQHEHVWLPPWH9HU]|JHUXQJLQ$EKlQJLJNHLWYRQW
QXUGLH5FNVWUHXXQJDXVJHQDXHLQHP(QWIHUQXQJVEHUHLFKEHLWUlJWXQGGLH%HLWUlJHDOOHU
DQGHUHQ(QWIHUQXQJVEHUHLFKHLP0LWWHOEHLGHU$XILQWHJUDWLRQYHUVFKZLQGHQ
(LQHGHWDLOOLHUWH(LQIKUXQJLQGDVUHFKWNRPSOH[H*HELHWGHU3XOVFRGHVEHUVWHLJW
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
GHQ5DKPHQGLHVHU$UEHLWXQGZLUG]%YRQ/HKWLQHQXQG+XXVNRQHQJHJHEHQ
GLHGRUWLJH7KHRULHZXUGHIULQNRKlUHQWH5DGDUDQODJHQHQWZLFNHOWLVWDEHUGLUHNWDXI
NRKlUHQWHEHUWUDJEDU,QXQVHUHP=XVDPPHQKDQJVLQGIROJHQGH$VSHNWHZLFKWLJ-H
NU]HUGHU(LQ]HOSXOVGHVWRJU|HULVWGLHUlXPOLFKH$XIO|VXQJGHVWRNOHLQHUDOVRVLQG
GLH ¯JDWHVµ XPVR ZHQLJHU 5FNVWUHXXQJ ZLUG DEHU DXFK YRQ HLQHP HLQ]HOQHQ JDWH
HPSIDQJHQ-HNRPSOH[HUGHU3XOVFRGHGHVWRJU|HULVWGLH$XIO|VXQJGHV’RSSOHU
VSHNWUXPV IU MHGHV*DWH*OHLFK]HLWLJ VWHLJWPLW GHVVHQ.RPSOH[LWlW DEHU DXFK VHLQH
/lQJHZRGXUFKHQWVSUHFKHQGOlQJHULQWHJULHUWZHUGHQPXXPGLHEHQ|WLJWH*HVDPW
UFNVWUHHXXQJ ]X HUUHLFKHQ XQG IROJOLFK GLH ]HLWOLFKH $XIO|VXQJ VLQNW ’LH:DKO GHV
3XOVFRGHVEHGHXWHWDOVR]XVDPPHQPLWGHU%HGLQJXQJHLQHUDXVUHLFKHQGHQDXILQWHJULHUWHQ
5FNVWUHXXQJHLQH:DKO]ZLVFKHQUlXPOLFKHU]HLWOLFKHUXQGVSHNWUDOHU$XIO|VXQJ
%HL67$5(ZXUGHGLHVH:DKOJDQ]]X/DVWHQGHUVSHNWUDOHQ$XIO|VXQJYRUJHQRP
PHQ’LHNXU]H3XOVOlQJHYRQVXQGGLH9HUZHQGXQJHLQHV=ZHLSXOVFRGHVVLFKHUQ
GLH KRKH UDXP]HLWOLFKH$XIO|VXQJ YRQ NP JDWH/lQJH XQG  V MHGRFKZLUG ]XU
%HVWLPPXQJ GHU PLWWOHUHQ ’RSSOHUJHVFKZLQGLJNHLW MHGHV JDWHV GLH $XWRNRUUHODWLRQV
IXQNWLRQQXUGXUFK]ZHL3XQNWHEHVWLPPWDOVRGXUFKHLQH*HUDGHDQJHQlKHUW’LHVHV
9HUIDKUHQNDQQLQGHPDOOHUGLQJVVHOWHQHQ)DOO]X3UREOHPHQIKUHQGDGDV’RSSOHU
VSHNWUXPWDWVlFKOLFKHLQHQNRPSOL]LHUWHQ9HUODXIPLWPHKUHUHQ*LSIHOQYHUJOHLFKEDUHU
*U|H DXIZHLVW ZDV EHL JOHLFK]HLWLJHP 9RUKDQGHQVHLQ YHUVFKLHGHQHU GHU HPSLULVFK
NDWHJRULVLHUWHQ5DGDU(FKRW\SHQYRUNRPPHQNDQQ*UHHQZDOGHWDO+DOGRXSLV
GLHYHUVFKLHGHQHQ(FKRW\SHQZHUGHQVSlWHULQGLHVHP$EVFKQLWWNXU]XQGDXVIKU
OLFK]%EHL)HMHUXQG.HOOH\GLVNXWLHUW
)U6XSHU’$51ZXUGHPLWGHU:DKOHLQHU3XOVOlQJHYRQVXQGFKDQJLHUHQGHQ
3XOVFRGHVHLQHDXVJHZRJHQHUH0LVFKXQJGHU$XIO|VXQJHQPLWNPJDWH/lQJH
PLQ,QWHJUDWLRQV]HLWXQGJXWHUVSHNWUDOHU$XIO|VXQJHU]LHOW$EYRUDXVVLFKWOLFK:LQWHU
ZLUGDXFKGDV67$5(5DGDULQWHFKQLVFKHUQHXHUWHU)RUPXQWHU9HUZHQGXQJHLQHV
0XOWLSXOVFRGHVZLHGHULQ%HWULHEJHKHQ
(LQZHLWHUHVWHFKQLVFKHV0HUNPDOGHU5DGDUDQODJHQGDVEHLGHU$XVZHUWXQJLKUHU
’DWHQ EHUFNVLFKWLJW ZHUGHQPX LVW GLH $UW XQG:HLVH ZLH GDV 5DGDU ’DWHQ GHU
YHUVFKLHGHQHQD]LPXWDOHQ%HUHLFKHPLW:lKUHQG67$5(GLH5FNVWUHXXQJLQQHUKDOE
VHLQHV0HZLQNHOEHUHLFKHVYRQJOHLFK]HLWLJPHVVHQNDQQYHUZHQGHW6XSHU’$51
HLQH7HFKQLNEHLGHUGLH0HULFKWXQJLQQHUKDOEGHU,QWHJUDWLRQV]HLW LQGHU$UWHLQHV
6FKHLEHQZLVFKHUVEHUGHQXPIDVVHQGHQ:LQNHOEHUHLFKJHIDKUHQZLUGXQGVRPLW
0HZHUWHLQXQWHUVFKLHGOLFKHQ:LQNHOEHUHLFKHQ]XXQWHUVFKLHGOLFKHQ=HLWHQJHPHVVHQ
ZHUGHQ*UHHQZDOGHWDO,QVEHVRQGHUHVLQGEHLP=XVDPPHQIJHQGHU’DWHQ
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  9HUKlOWQLV GHU ,UUHJXODULWlWHQ XQG GHU (OHNWURQHQ'ULIWJHVFKZLQGLJNHLWHQ LQ
GHU (6FKLFKW GXUFKJH]RJHQH /LQLH ([SHULPHQWHOOH 5HVXOWDWH YRQ 1LHOVHQ XQG
6FKOHJHO  JHVWULFKHOWH /LQLHQ 7KHRUHWLVFKH 9RUKHUVDJH YRQ 5RELQVRQ 
IU YHUVFKLHGHQH +|KHQ DXV +DOGRXSLV  PRGLIL]LHUW
]ZHLHU (LQ]HOVWDWLRQHQ ]X HLQHP 9HNWRU LD DXFK GLH .RPSRQHQWHQ GHV 9HNWRUV ]X
XQWHUVFKLHGOLFKHQ=HLWHQEHVWLPPWZRUGHQ’LHVHU(IIHNW IKUWQHEHQHLQHU]HLWOLFKHQ
DXFK]XHLQHUUlXPOLFKHQ0LWWHOXQJEHUGDV,QWHJUDWLRQVLQWHUYDOOVRGDVLFKEHZHJHQGH
LRQRVSKlULVFKH6WUXNWXUHQGHUHQ*HVFKZLQGLJNHLWNP PLQNPVQDKH
NRPPWRGHUEHUVFKUHLWHWQLFKWPHKUDXVUHLFKHQGDXIJHO|VWZHUGHQN|QQHQ
%H]LHKXQJ]ZLVFKHQ,UUHJXODULWlWHQXQG(OHNWURQHQGULIWJHVFKZLQGLJNHLW
%LVKHXWHH[LVWLHUWNHLQH7KHRULHGHULRQRVSKlULVFKHQ,UUHJXODULWlWHQGLHGLH0H
GDWHQYROOVWlQGLJUHSURGX]LHUHQNDQQYJO]%’LPDQWXQG6XGDQ’DKHUPX
GLH%H]LHKXQJ]ZLVFKHQ XQG HQWZHGHUQlKHUXQJVZHLVHQWKHRUHWLVFKHQhEHUOHJXQ
JHQHQWQRPPHQRGHUDXIHPSLULVFKH:HLVHEHVWLPPWZHUGHQ ,QGHU$QIDQJV]HLWGHU
(QWZLFNOXQJNRKlUHQWHU5DGDUDQODJHQZXUGH DQJHQRPPHQ]%1LHOVHQ
6SlWHUH9HUJOHLFKHYRQ(,6&$7XQG67$5(0HGDWHQDXVGHQVHOEHQ0HLQWHUYDOOHQ
1LHOVHQXQG6FKOHJHOVRZLHYHUIHLQHUWH7KHRULHQ]%5RELQVRQ]HLJWHQ
MHGRFKGDGLH%H]LHKXQJ ]ZLVFKHQGHQEHLGHQ*U|HQQLFKWOLQHDU LVW XQGEHL LKUHU
*OHLFKVHW]XQJ XQGIROJOLFK LQVEHVRQGHUHIUJURH:HUWHYRQ XQWHUVFKlW]W
ZLUG$EE
’LH:HUWHLQ$EEVLQGIUGLH(6FKLFKWJOWLJLQGHUGLH,UUHJXODULWlWHQKDXSW
VlFKOLFKYRQGHU=ZHLVWURPRGHU)DUOH\%XQHPDQ,QVWDELOLWlWHU]HXJWZHUGHQ%XQHPDQ
)DUOH\ZHOFKHDEGHPREHQHUZlKQWHQXQGDXFKLQ$EEVLFKWEDUHQ
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  0HJHELHW GHV 67$5(5DGDUV EHU
1RUGVNDQGLQDYLHQ PLW VFKHPDWLVFKHU 'DUVWHOOXQJ YRQ DFKW
EHUODSSHQGHQ 5DGDUVWUDKOHQ DXV *UHHQZDOG HW DO 
6FKZHOOHQZHUWGXUFKGLH5HODWLYEHZHJXQJGHUDQGDV1HXWUDOJDVJHEXQGHQHQ,RQHQXQG
GHUGXUFKGLH ’ULIWEHZHJWHQ(OHNWURQHQHU]HXJWZLUG’LHVH,QVWDELOLWlWHU]HXJW
’RSSOHU6SHNWUHQ PLW HLQHU HLQ]HOQHQ VFKDUIHQ 6SLW]H GLH DXFK DOV ¯7\S (FKRVµ
NODVVLIL]LHUWZHUGHQ )HMHU XQG.HOOH\ +DOGRXSLV ’D LQ GHU )6FKLFKW
VRZRKO(OHNWURQHQDOVDXFK,RQHQGLH ’ULIWDXVIKUHQWULWWGRUWGLH=ZHLVWURPLQ
VWDELOLWlWQLFKWDXI6WDWWGHVVHQGRPLQLHUWGLHDXFKLQGHU(6FKLFKWDOV6HNXQGlUSUR]H
YRUKDQGHQH*UDGLHQW’ULIW,QVWDELOLWlW ]%2VVDNRZXQG&KDWXUYHGL ZHOFKH
NHLQHQ6FKZHOOHQZHUW]XLKUHU$QUHJXQJEHVLW]WXQGLQGHQ’RSSOHU6SHNWUHQDOVVSHNWUDO
EUHLWHUHV ¯7\S (FKRµ LQ (UVFKHLQXQJ WULWW +DOGRXSLV  )U VLH JLOW
0LODQHWDO
7URW] GHU DXIJHIKUWHQ XQG ]% EHL GHU (UHLJQLVDXVZDKO ]X EHDFKWHQGHQ /LPLW
DWLRQHQGHUNRKlUHQWHQ5DGDUDQODJHQ]HLJHQEHVRQGHUVGLH9HUJOHLFKH]ZLVFKHQ67$5(
XQG(,6&$71LHOVHQXQG6FKOHJHOGDGLHVH$QODJHQLPZHVHQWOLFKHQNRUUHNWH
$EVFKlW]XQJHQGHV LRQRVSKlULVFKHQHOHNWULVFKHQ)HOGHVKHUYRUEULQJHQ ,KU+DXSWSUR
EOHPEHVWHKWLQGHU|IWHUVEHLDQVRQVWHQLQWHUHVVDQWHQJHRSK\VLNDOLVFKHQ6LWXDWLRQHQQLFKW
DXVUHLFKHQGHQ5FNVWUHXXQJ
’DV67$5(5DGDUZLUGDOV=XVDPPHQDUEHLWGHV0D[3ODQFN,QVWLWXWHVIU$HURQR
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  0HJHELHWH GHU GUHL H[LVWLHUHQGHQ 6XSHU'$515DGDUSDDUH LQ GHU
Q|UGOLFKHQ 3RODUOLFKW]RQH VFKDWWLHUW GDV QLFKW VFKDWWLHUWH 3DDU PLW
0HJHELHW EHU :HVWNDQDGD XQG $ODVND EHILQGHW VLFK LQ 3ODQXQJ NOHLQHV
4XDGUDW EHU 1RUGVNDQGLQDYLHQ 67$5(0HJHELHW
PLH .DWOHQEXUJ/LQGDX XQG GHV )LQQLVFKHQ 0HWHRURORJLVFKHQ ,QVWLWXWHV +HOVLQNL
EHWULHEHQ6HLQ0HJHELHWLVWLQ$EEGDUJHVWHOOW’HU%HWULHEGHU6XSHU’$515DGDU
NHWWH$EEHUIROJWXQWHUGHU=XVDPPHQDUEHLWPHKUHUHU,QVWLWXWLRQHQXQWHU)HGHUIK
UXQJGHU8QLYHUVLW\RI6DVNDWFKHZDQ6DVNDWRRQ.DQDGDGHU-RKQ+RSNLQV8QLYHUVLW\
/DXUHO86$GHV&HQWUH1DWLRQDOGHOD5HFKHUFKH6FLHQWLILTXH2UOHDQV)UDQNUHLFK
XQGGHU8QLYHUVLW\RI/HLFHVWHU/HLFHVWHU*UREULWDQQLHQ
 0DJQHWRPHWHUNHWWHQXQGDUUD\V
%HLGHU%HVFKUHLEXQJGHULQGLHVHU$UEHLWEHQXW]WHQ0DJQHWRPHWHUNHWWHQXQGDUUD\V
EHVFKUlQNHQZLUXQVLQGHU+DXSWVDFKHDXIGLH’DUVWHOOXQJGHU9HUWHLOXQJGHUMHZHLOLJHQ
0DJQHWRPHWHUVWDWLRQHQGDYRPVSH]LHOOYHUZHQGHWHQ0DJQHWRPHWHUW\SNHLQHZHVHQWOL
FKHQ,PSOLNDWLRQHQIUGLH’DWHQDXVZHUWXQJIROJHQ0LW$XVQDKPHGHV6FDQGLQDYLDQ
0DJQHWRPHWHU$UUD\ VXZHUGHQ LD9DULDWLRQHQGHVGUHLNRPSRQHQWLJHQ)OX[JDWH
0DJQHWRPHWHUVGHVVHQ3ULQ]LS]%LQ.HUW]EHVFKULHEHQLVWPLWGLJLWDOHU’DWHQ
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  6WDWLRQHQ GHV 6FDQGLQDYLDQ 0DJQHWRPHWHU $UUD\
60$ VRZLH HLQLJHU (LQ]HOVWDWLRQHQ GXUFKJH]RJHQ
JHRJUDSKLVFKHV .RRUGLQDWHQV\VWHP DXV .SSHUV HW DO 
$EE  6WDWLRQHQ GHU ,0$*(0DJQHWRPHWHUNHWWH
JHVWULFKHOW JHRJUDSKLVFKH .RRUGLQDWHQ
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  6WDWLRQHQ GHU *U|QODQG0DJQHWRPHWHUNHWWHQ
VRZLH HLQLJH 2EVHUYDWRULHQ DXI GHP JU|QOlQGLVFKHQ
)HVWODQG ]XVlW]OLFK GLH 0$*,&6WDWLRQHQ JHSXQNWHW
JHRJUDSKLVFKH JHVWULFKHOW JHRPDJQHWLVFKH .RRUGLQDWHQ
DXI]HLFKQXQJYHUZHQGHW
’DV6FDQGLQDYLDQ0DJQHWRPHWHU$UUD\60$.SSHUVHWDOZXUGHYRQGHU
8QLYHUVLWlW0QVWHULQ=XVDPPHQDUEHLWPLWGHU7HFKQLVFKHQ8QLYHUVLWlW%UDXQVFKZHLJ
ZlKUHQGGHU,QWHUQDWLRQDO0DJQHWRVSKHULF6WXG\,06YRQLQ1RUGVNDQGL
QDYLHQEHWULHEHQV$EE:lKUHQGHVVLFKEHLGHQVHFKV0DJQHWRPHWHUGHU.HWWH
.88ELV6.$XPGLJLWDOH)OX[JDWH0DJQHWRPHWHUKDQGHOW LVWGLH%DXDUWGHUYRQGHU
8QLYHUVLWlW0QVWHUEHWULHEHQHQ0DJQHWRPHWHU LQ$EEPLW HLQHP.UHLV JHNHQQ
]HLFKQHWHLQHPRGLIL]LHUWH)RUPGHVNODVVLVFKHQ*RXJK5HLW]HO7\SV.SSHUVXQG3RVW
%HLLKQHQZHUGHQGLHPDJQHWLVFKHQ9DULDWLRQHQPLWWHOV/LFKWVWUDKOHQGLHYRQDQ
GHQ6HQVRUPDJQHWHQEHIHVWLJWHQ6SLHJHOQDEJHOHQNWZHUGHQDXIKDQGHOVEOLFKHQ.OHLQ
ELOGILOPHQ IHVWJHKDOWHQ XQG OLHJHQ DOVR LQ DQDORJHU )RUP YRU’LH ]XUZHLWHUHQ9HU
DUEHLWXQJ QRWZHQGLJH’LJLWDOLVLHUXQJ GHU’DWHQ LVW UHFKWPKVHOLJZHVKDOE QXU HLQH
EHJUHQ]WH=DKOYRQELVODQJ(UHLJQLVVHQGLJLWDOYRUOLHJHQ
’LH ,QWHUQDWLRQDO 0RQLWRU IRU $XURUDO *HRPDJQHWLF (IIHFWV ,0$*(0DJQHWR
PHWHUNHWWH 9LOMDQHQ XQG +lNNLQHQ  ZLUG YRP )LQQLVFKHQ 0HWHRURORJLVFKHQ
,QVWLWXW+HOVLQNLXQGGHU7HFKQLVFKHQ8QLYHUVLWlW%UDXQVFKZHLJLQ=XVDPPHQDUEHLWPLW
PHKUHUHQDQGHUHQ(LQULFKWXQJHQEHWULHEHQ:LH$EE]HLJWKDWVLHVLFKLP%UHLWHQ
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

EHUHLFK]ZLVFKHQHWZDXQGGXUFKNRQWLQXLHUOLFKHV+LQ]XIJHQZHLWHUHU6WDWLRQHQ
LQGHQOHW]WHQ-DKUHQ]XHLQHP$UUD\HUZHLWHUW1HEHQGHQ6WDWLRQHQLQ1RUGVNDQGLQD
YLHQ VFKOLHWGLH0DJQHWRPHWHUNHWWHPHKUHUH6WDWLRQHQDXI6SLW]EHUJHQXQGZHLWHUHQ
,QVHOQLP1RUGPHHUHLQ
$EE]HLJWGLH6WDWLRQHQGHU*U|QODQG0DJQHWRPHWHUNHWWHQ]%6WDXQLQJ
ZHOFKHDQGHU2VWXQG:HVWNVWHGHU,QVHODXIJHUHLKWVLQG$QGHUGLFKWHUPLW6WDWLRQHQ
EHOHJWHQ:HVWNVWHEHVWHKHQ]XVlW]OLFKGUHLPDJQHWLVFKH2EVHUYDWRULHQ2EJOHLFKYRQGHU
JHRJUDSKLVFKHQ %UHLWH KHUPLW GHQ Q|UGOLFKHQ ,0$*(0DJQHWRPHWHUQ YHUJOHLFKEDU
OLHJHQGLHJU|QOlQGLVFKHQ6WDWLRQHQJHRPDJQHWLVFKHUKHEOLFKZHLWHUQ|UGOLFKZLHGLH
JHVWULFKHOWJH]HLFKQHWHQJHRPDJQHWLVFKHQ.RRUGLQDWHQLP$OWLWXGH$GMXVWHG&RUUHFWHG
*HRPDJQHWLF&RRUGLQDWHV$$&*06\VWHPGDVDP%RGHQPLWGHP&RUUHFWHG*HR
PDJQHWLF&RRUGLQDWHV&*06\VWHP*XVWDIIVRQHWDOLGHQWLVFKLVWDQGHXWHQ
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

(UHLJQLVVHPLW60$XQG67$5(’DWHQ
 +DUDQJ’LVNRQWLQXLWlWDP2NWREHU
 ’DWHQDQDO\VHXQG9HUJOHLFKPLWIUKHUHU$UEHLW
’LHVHV(UHLJQLVZXUGHDXVJHZlKOWZHLOHVVRZRKOYRQEHVRQGHUHPPHWKRGLVFKHPDOV
DXFK YRQ LQKDOWOLFKHP ,QWHUHVVH LVW’DVPHWKRGLVFKH ,QWHUHVVH UHVXOWLHUW GDUDXV GD
GDVVHOEH(UHLJQLVEHUHLWVYRQ/DPSHQPLW+LOIHGHULQ$EVFKQLWWEHVFKULHEHQHQ
˜WULDODQGHUURU•0HWKRGHEHDUEHLWHWZXUGHVRGDQHEHQGHUDOOJHPHLQHQ8QWHUVXFKXQJ
GHU $QZHQGEDUNHLW GHU &KDUDNWHULVWLNHQPHWKRGH DXI UHDOH 0HGDWHQ HQWVSUHFKHQG
)UDJHVWHOOXQJ  GHU (LQOHLWXQJ ]XGHP LKUH 5HVXOWDWH PLW GHQHQ GHU IUKHUHQ 6WXGLH
YHUJOLFKHQ ZHUGHQ N|QQHQ’DV LQKDOWOLFKH ,QWHUHVVH UKUW GDKHU GDZLU YHUVXFKHQ
ZHUGHQPLWGHQ(UJHEQLVVHQGLHVHU%HDUEHLWXQJDXIHLQLJHRIIHQH)UDJHQKLQVLFKWOLFKGHU
3K\VLNGHU+DUDQJ’LVNRQWLQXLWlW+’HLQ]XJHKHQGLHLQHLQHP5HYLHZYRQ.RVNLQHQ
XQG 3XONNLQHQ  QDFK =XVDPPHQIDVVXQJ GHU ELVKHULJHQ (UNHQQWQLVVH EHU GLH
’LVNRQWLQXLWlWJHVWHOOWZXUGHQ’LHVHU7HLOXQVHUHU8QWHUVXFKXQJEHUKUWDOVRGLH)UD
JHVWHOOXQJGHU(LQOHLWXQJ
’LH+DUDQJ’LVNRQWLQXLWlWLVWDP2NWREHUHWZD]ZLVFKHQ87XQG
87LQGHQ0DJQHWIHOGGDWHQGHV60$VLFKWEDU’LHIUGLHVHQ7DJYHUIJEDUHQ
0DJQHWRJUDPPHGHXWHQGDUDXIKLQGDGDV(UHLJQLVZlKUHQGGHU([SDQVLRQVSKDVHHLQHV
7HLOVWXUPVVWDWWILQGHWVRGDLP0LWWHOHLQHVGZlUWLJH%HZHJXQJGHU+’]XHUZDUWHQ
LVW ’HU .S,QGH[ EHWUlJW  IU GDV ,QWHUYDOO YRQ 87 JHIROJW YRQ B IU GHQ
=HLWUDXPYRQ87(VOLHJHQNHLQHRSWLVFKHQ’DWHQYRU
/DPSHQ  VXEVXPLHUWH GLH ERGHQPDJQHWLVFKHQ XQG LRQRVSKlULVFKHQ HOHN
WULVFKHQ0HGDWHQGHV ,QWHUYDOOV87 87 LQHLQHP]XVDPPHQJHVHW]WHQ
9HNWRUSORWYJO$EVFKQLWWDXIGHQHUGDQQGLH˜WULDODQGHUURU•0HWKRGHDQZHQGHWH
:LHLQ$EVFKQLWWHUZlKQWOLHJHQGLH+DXSWQDFKWHLOHGLHVHU7HFKQLNLQGHUQRWZHQGL
JHQ $QQDKPH GHU 6WDWLRQDULWlW GHU 6WUXNWXU EHU GDV RELJH=HLWLQWHUYDOO XQG LQ GHQ
8QVLFKHUKHLWHQEHLGHU%HVWLPPXQJGHU*HVFKZLQGLJNHLWGHU6WUXNWXUDOV)XQNWLRQGHU
=HLW’LHZLFKWLJVWH DQGHUH 6WXGLH EHU GLH IOlFKHQKDIWH9HUWHLOXQJ GHU HOHNWURG\QD
PLVFKHQ 3DUDPHWHU DQ GHU +DUDQJ’LVNRQWLQXLWlW YRQ .XQNHO HW DO  VSlWHU
YHUIHLQHUWYRQ,QKHVWHUHWDOXQG$PPEHQXW]WGLHVHOEH7HFKQLN’HVKDOE
KREHQ.RVNLQHQXQG3XONNLQHQXQWHU+LQZHLVDXILKUH%HREDFKWXQJGDGLH+’
VLFKLQQHUKDOEZHQLJHU0LQXWHQXPPHKUHUH%UHLWHQJUDGHYHUVFKLHEHQNDQQGLH1RWZHQ
GLJNHLWGHU9HUZHQGXQJ LQVWDQWDQHU0HYHUWHLOXQJHQZLH LQXQVHUH6WXGLHYHUZHQGHW
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  8P  LP 8KU]HLJHUVLQQ URWLHUWH 9HNWRUHQ GHU 0DJQHWIHOGVW|UXQJ DP
%RGHQ JHPHVVHQ YRP 60$ VRZLH HLQLJHQ (LQ]HOREVHUYDWRULHQ DP  2NWREHU 
XP  87 KLHU ZLH LP IROJHQGHQ EH]HLFKQHW GDV JHVWULFKHOWH .RRUGLQDWHQV\VWHP
JHRJUDSKLVFKH .RRUGLQDWHQ
$EE  67$5('DWHQ GHV LRQRVSKlULVFKHQ HOHNWULVFKHQ )HOGHV DP  2NWREHU
  87 PLW GHU VNDQGLQDYLVFKHQ .VWHQOLQLH
KHUYRU
$OV=HLWSXQNWIUHLQHVROFKH8QWHUVXFKXQJZlKOHQZLU87=XGLHVHP=HLW
3(
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SXQNWEHILQGHWVLFKGLH+’XQPLWWHOEDUEHUGHPGLFKWHVWHQ7HLOGHV60$XQG]XJOHLFK
HPSIlQJW 67$5( JXWH 5FNVWUHXXQJ $EE  ]HLJW GLH 60$’DWHQ DOV XP  LP
8KU]HLJHUVLQQJHGUHKWH9HNWRUHQGHU0DJQHWIHOGVW|UXQJDP%RGHQVRGDGLHVH9HNWR
UHQELVDXIHLQHQ)DNWRU LPZHVHQWOLFKHQPLWGHQlTXLYDOHQWHQ6WU|PHQDP(UGER

GHQ LGHQWLVFKVLQGYJOGLH’LVNXVVLRQ LQ$EVFKQLWW=ZLVFKHQHWZDXQG
%UHLWHKLHUXQGLPIROJHQGHQPHLQW˜%UHLWH•LPPHU˜Q|UGOLFKH%UHLWH•XQG˜/lQJH•˜|VWOL
FKH /lQJH• LVW HLQ RVWZlUWLJHU (OHNWURMHW EHU 6NDQGLQDYLHQ VLFKWEDU GHVVHQ 1RUG
NRPSRQHQWHQDFK1RUGHQKLQ]XQLPPW6HLQ,QWHQVLWlWVPD[LPXPHUUHLFKWGHU2VWMHWPLW
 Q7 EHL  %UHLWH 1|UGOLFK GLHVHV -HWV GUHKHQ GLH 9HNWRUHQ DXI UHLQ Q|UGOLFKH
5LFKWXQJXQG]HLJHQVRGLH3RVLWLRQGHUPDJQHWLVFKHQ+DUDQJ’LVNRQWLQXLWlWQDKH
%UHLWHDQ’LH0DJQHWIHOGVW|UXQJDP%RGHQEHWUlJWKLHUHWZDQ7:HLWHULP1RUGHQ
ZLUGHLQZHVWZlUWLJHU(OHNWURMHWPLWVWDUNHU1RUGDEZHLFKXQJEHREDFKWHWGHUDP%RGHQ
PLWELV]XQ7HLQHHWZDVVWlUNHUH0DJQHWIHOGVW|UXQJDOVXQWHUKDOEGHU+’DEHU
GHXWOLFKJHULQJHUHDOVGHU2VWMHWYHUXUVDFKW
’LH 67$5(’DWHQ GHV LRQRVSKlULVFKHQ HOHNWULVFKHQ )HOGHV VLQG LQ $EE  GDU
JHVWHOOW8PP|JOLFKHIHKOHUKDIWH9HNWRUHQDXV]XVFKOLHHQZHUGHQLQ$EEXQGIU
XQVHUHZHLWHUH$XVZHUWXQJQXUVROFKHPLWHLQHP6LJQDO]X5DXVFKYHUKlOWQLVYRQPLQGH
VWHQVG%IUEHLGH/26.RPSRQHQWHQEHUFNVLFKWLJW’DV5DGDUHPSIlQJWLP%UHLWHQ
EHUHLFK]ZLVFKHQXQGFDDXVUHLFKHQGH5FNVWUHXXQJ’LHHOHNWULVFKH+’NDQQ
UHFKWJHQDXEHL%UHLWHORNDOLVLHUWZHUGHQZRHLQLJHIDVWJHQDXZHVWZlUWV]HLJHQGH
9HNWRUHQPLWHLQHU6WlUNHYRQHWZDP9P]XHUNHQQHQVLQG’LH9HNWRUHQVGOLFKGHU
+’ ]HLJHQPLW OHLFKWHU:HVWDEOHQNXQJ QDFK1RUGHQ XQG KDEHQ HLQH$PSOLWXGH XP
P9PZRKLQJHJHQGLH9HNWRUSRSXODWLRQQ|UGOLFKGHU+’]ZLVFKHQXQG
%UHLWHHLQH$PSOLWXGHYRQELV]XP9PHUUHLFKWXQGKDXSWVlFKOLFKVGZlUWV]HLJW’LH
PHLVWHQGLHVHU9HNWRUHQ]HLJHQNOHLQH:HVWDEZHLFKXQJHQ|VWOLFKYRQ/lQJHVLQG
MHGRFKDXFKHLQLJHQDFK2VWHQDEJHOHQNWH9HNWRUHQVLFKWEDU
’DV*LWWHUIUXQVHUH$XVZHUWXQJXPIDWGHQ%UHLWHQEHUHLFK]ZLVFKHQXQG
EHL HLQHP %UHLWHQVFKULWW YRQ  XQG GHQ /lQJHQEHUHLFK YRQ  ELV  EHL HLQHU
6FKULWWZHLWH YRQ  6RPLW LVW HLQH JHZLVVH ([WUDSRODWLRQ GHV HOHNWULVFKHQ )HOGHV LP
%HUHLFKGHVRVWZlUWLJHQ(OHNWURMHWVQDFK6GHQKLQHUIRUGHUOLFKZLHVLHDXFKYRQ/DP
SHQ YRUJHQRPPHQZXUGH=XGLHVHP=ZHFNZXUGHHLQH9DULDQWHGHU LQYHUVH
GLVWDQFH0HWKRGH YJO $EVFKQLWW  YHUZHQGHW ’LHVH ([WUDSRODWLRQ NDQQ GDGXUFK
JHUHFKWIHUWLJWZHUGHQGDGDVHOHNWULVFKH)HOGLQQHUKDOEGHU5HJLRQGHV2VWMHWVDOVUHFKW
KRPRJHQEHNDQQWLVW]%%DXPMRKDQQHWDO/KUHWDO’LHIUXQVHUH
%HDUEHLWXQJDOV(LQJDEHEHQXW]WH9HUWHLOXQJYRQ LVWLQ$EEJH]HLJW$EEVWHOOW
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  ,RQRVSKlULVFKH lTXLYDOHQWH 6WU|PH ZLH VLH DXV GHU $EWUHQQXQJ
GHV H[WHUQHQ $QWHLOV GHU %RGHQPDJQHWIHOGVW|UXQJ )RUWVHW]XQJ GLHVHV
$QWHLOV ]XU ,RQRVSKlUH XQG 8PUHFKQXQJ LQ lTXLYDOHQWH 6WU|PH
UHVXOWLHUHQ
$EE  $XI HLQ UHJXOlUHV *LWWHU LQWHUSROLHUWHV LRQRVSKlULVFKHV
HOHNWULVFKHV )HOG
3-
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  0RGHOOLHUWH 9HUWHLOXQJ GHV +DOO]X
3HGHUVHQ/HLWIlKLJNHLWVYHUKlOWQLVVHV DQ
5HVXOWDWH YRQ /DPSHQ  XQG .XQNHO HW
DO  DQJHOHKQW
GLH LRQRVSKlULVFKHQlTXLYDOHQWHQ6WU|PH GDUZLH VLH DXVGHU LQ$EVFKQLWW
GLVNXWLHUWHQ$EWUHQQXQJGHVlXHUHQ$QWHLOVGHU0DJQHWIHOGVW|UXQJ)RUWVHW]XQJGLHVHV
7HLOVDXI,RQRVSKlUHQK|KHXQG8PUHFKQXQJLQlTXLYDOHQWH6WU|PHUHVXOWLHUW(LQ9HU
JOHLFKPLWGHQXPLQ8KU]HLJHUULFKWXQJJHGUHKWHQPDJQHWLVFKHQ%RGHQVW|UYHNWRUHQ
$EE  ]HLJW GD GLH ZHVHQWOLFKH 6WUXNWXU GHU 9HNWRUHQ EHL GLHVHQ 2SHUDWLRQHQ
HUKDOWHQZXUGH1HEHQHLQHUDOOJHPHLQHQ$PSOLWXGHQYHUVWlUNXQJJLEWHV MHGRFKDXFK
NOHLQHUHVWUXNWXUHOOHbQGHUXQJHQZLH]%LP1RUGZHVWHQGHV8QWHUVXFKXQJVJHELHWHVZR
GLH1RUGDEOHQNXQJGHUQDFK:HVWHQ]HLJHQGHQ9HNWRUHQUHGX]LHUWLVW(LQHGHWDLOOLHUWHUH
’LVNXVVLRQGHU)HOGWUHQQXQJHUIROJWLPQlFKVWHQ$EVFKQLWW$OVOHW]WH(LQJDEHJU|HIU
GLH&KDUDNWHULVWLNHQPHWKRGH LVWGLHPRGHOOLHUWH9HUWHLOXQJGHV+DOO]X3HGHUVHQ/HLW
IlKLJNHLWVYHUKlOWQLVVHVLQ$EEJH]HLJW8QWHU%HUFNVLFKWLJXQJGHU(UJHEQLVVHYRQ
/DPSHQXQG.XQNHOHWDOZXUGHHLQ0LQLPXPGLHVHU*U|HYRQFD
]ZLVFKHQGHUPDJQHWLVFKHQXQGGHUHOHNWULVFKHQ+’EHL%UHLWHPRGHOOLHUW9RQ
GRUW VWHLJW QDFK6GHQKLQ DXI ELV ]XP:HUW LQGHP*HELHW GHV2VWMHWV DQ’HU
ODQJVDPHUH$QVWLHJQDFK1RUGHQKLQLVWPLW5FNVLFKWDXIGDVODQJVDPHUH$QVWHLJHQYRQ
LQGLHVHU5LFKWXQJPRGHOOLHUWZRUGHQ(LQH/lQJHQYDULDWLRQZLUGQLFKWLQGLH0RGHOOYHU
WHLOXQJHLQJHVFKORVVHQ
(
+
(
+
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
’LHVH9HUWHLOXQJIULVWGLHHLQ]LJHPRGHOOLHUWH(LQJDEHIUXQVHUH$QDO\VH(VVHL
EHWRQWGDNHLQHGHUIROJHQGHQ6FKOXIROJHUXQJHQDXIGLHVHUVSH]LHOOHQ0RGHOOLHUXQJ
EHUXKHQVRQGHUQZLUDQLKUHU6WHOOHDXFKHLQHQXQLIRUPHQPLWWOHUHQ:HUWHQWVSUHFKHQG
GHUYRUKHUUVFKHQGHQPDJQHWLVFKHQ$NWLYLWlWKlWWHQDQQHKPHQN|QQHQYJO$PP
’DMHGRFKGLHEHLGHQHUZlKQWHQIUKHUHQ$UEHLWHQ]XU+’lKQOLFKH9HUWHLOXQJHQYRQ
PLWHLQHP0LQLPXPDQXQG*UDGLHQWHQVHQNUHFKW]XU+’EHYRU]XJHQHUVFKHLQWLKQHQ
IROJHQGHLQHHWZDVGHWDLOOLHUWHUH0RGHOOLHUXQJJHUHFKWIHUWLJW
=ZHLRIIHQVLFKWOLFKH8QWHUVFKLHGH]XGHU$UEHLWYRQ/DPSHQVLQGEHUHLWVLQ
GHQ(LQJDEHYHUWHLOXQJHQGHU$EEXQG$EEHEHQVRZLHDXV$EEXQG$EE
VLFKWEDU:lKUHQGGLH+’LQGHUIUKHUHQ$UEHLWLQ1RUGZHVW6GRVW5LFKWXQJDXVJH
ULFKWHWLVWZLHDXFKLQGHU6WXGLHYRQ.XQNHOHWDOXQGGHPVWDWLVWLVFKHQ0RGHOO
YRQ+HSSQHUXQG0D\QDUG]HLJHQ$EEXQG$EEGLH+’DXIIDVWNRQ
VWDQWHU%UHLWHOLHJHQGGDEHLVRJDUHLQHNOHLQHQRUGZlUWLJH$EZHLFKXQJDQGHU2VWVHLWH
GHV 8QWHUVXFKXQJVJHELHWHV ]HLJHQG ZHOFKH LKUH /DJH DXFK JXWPLW HLQHU NRQVWDQWHQ
JHRPDJQHWLVFKHQ%UHLWHYHUHLQEDUPDFKW8QVHUH%HREDFKWXQJHQVWLPPHQPLWGHU$XV
ZHUWXQJYRQ67$5(’DWHQGXUFK.RVNLQHQXQG3XONNLQHQLKUH$EEEHUHLQ
GLHHLQHJXWHhEHUHLQVWLPPXQJGHU+’PLWNRQVWDQWHUJHRPDJQHWLVFKHU%UHLWHIUDOOH
YRQLKQHQXQWHUVXFKWHQ(UHLJQLVVHQIHVWVWHOOWHQ:HLWHUKLQOLHJWLQXQVHUHQLQVWDQWDQHQ
9HUWHLOXQJHQGLHHOHNWULVFKH+’XPHWZDQ|UGOLFKGHUPDJQHWLVFKHQZLHHV
PLWlKQOLFKHQ:HUWHQDXFKYRQ.DPLGHXQG9LFNUH\VRZLH.XQNHOHWDO
EHULFKWHWZXUGHZRJHJHQEHLGH LQGHQ ]XVDPPHQJHVHW]WHQ9HNWRUSORWV YRQ/DPSHQ
IDVW]XVDPPHQIDOOHQYJO8QWLHGWXQG%DXPMRKDQQGLHGLH+DXSWUHVXOWDWH
YRQ/DPSHQDEELOGHQ
’LH$XVJDEHYHUWHLOXQJHQGHU&KDUDNWHULVWLNHQPHWKRGHVLQGLQ$EEELV$EE
JH]HLJW$XVJHZlKOWHGHULQ*OGHILQLHUWHQ&KDUDNWHULVWLNHQVLQGLQ$EEGDU
JHVWHOOW :LH LQ IUKHUHQ $UEHLWHQ LQ GHQHQ GLH &KDUDNWHULVWLNHQPHWKRGH LQ HEHQHU
*HRPHWULHDXIGLH+’DQJHZHQGHWZXUGH,QKHVWHUHWDO$PPELOGHQGLH
&KDUDNWHULVWLNHQHQWODQJGHUHOHNWULVFKHQ+’HLQHQ6WUHLIHQYRQGHPDXVVLHVLFKQDFK
1RUGHQXQGQDFK6GHQLQGLH%HUHLFKHGHV:HVWE]Z2VWMHWVDXVEUHLWHQ3XQNWHGHV
EHHLQIOXVVHQGHQ5DQGHV YJO$EVFKQLWW  VLQGGXUFK DXVJHIOOWH4XDGUDWH JHNHQQ
]HLFKQHW:LHHUVLFKWOLFKPDFKWGLHVHU7HLOGHV5DQGHVQXUHWZDGHVJHVDPWHQ
5DQGHV DXV’LH$XVJDEHYHUWHLOXQJ IU  ]HLJW$EE  ,Q*HELHWHQ LQ GHQHQ GLH
/|VXQJIUGLHVH*U|HQLFKWHLQGHXWLJLVWZXUGHIUGLH’DUVWHOOXQJLQGHU$EELOGXQJ
ZLHIUGLHZHLWHUH$XVZHUWXQJGHU0LWWHOZHUW]ZLVFKHQGHUREHUHQXQGXQWHUHQ$EVFKlW
]XQJIU JHZlKOWV$EVFKQLWW6ROFKH*HELHWHVLQGLP6GZHVWHQXQGlXHUVWHQ
(
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
$EE  &KDUDNWHULVWLNHQ JHIOOWH 5HFKWHFNH EH]HLFKQHQ 3XQNWH GHV
EHHLQIOXVVHQGHQ 5DQGHV
$EE  5HVXOWLHUHQGH +DOO/HLWIlKLJNHLWVYHUWHLOXQJ
1RUGRVWHQGHV8QWHUVXFKXQJVJHELHWHVYRUKDQGHQZRGLH’LIIHUHQ]]ZLVFKHQGHQEHLGHQ
$EVFKlW]XQJHQEHL6OLHJW$EE]HLJWHLQHQVWDUNHQ1RUG6G*UDGLHQWHQGHU+DOO
/HLWIlKLJNHLWPLWVHKUJHULQJHQPHLVWXQWHU6OLHJHQGHQ:HUWHQYRQ LP%HUHLFK
(
+
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
$EE  +RUL]RQWDOH ,RQRVSKlUHQVWU|PH
$EE  *HVDPWH IHOGSDUDOOHOH 6WU|PH KLHU ZLH LP IROJHQGHQ EHGHXWHQ
.UHX]H DEZlUWV IOLHHQGH XQG 4XDGUDWH DXIZlUWV IOLHHQGH )$&V
Q|UGOLFKGHUHOHNWULVFKHQ+’6GOLFKGHUPDJQHWLVFKHQ+’VWHLJW GDJHJHQVFKQHOO
DQXP:HUWH]ZLVFKHQ6XQG6DP6GUDQGXQVHUHV$QDO\VHJHELHWHV]XHUUHLFKHQ
(
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.DSLWHO 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
DOVRLPPHUQRFKQ|UGOLFKYRP=HQWUXPGHVRVWZlUWLJHQ(OHNWURMHWVYJO$EE’HU
2VW:HVW*UDGLHQW YRQ  LP%HUHLFK GHV2VWMHWV LVWPLW HLQHP HQWJHJHQJHVHW]W JH
ULFKWHWHQ*UDGLHQWHQLQ V$EEYHUEXQGHQXQGIKUWGDKHUZLHLQ$EE]X
VHKHQ ]X NHLQHU ORQJLWXGLQDOHQ bQGHUXQJ LQ GHQ UHVXOWLHUHQGHQ KRUL]RQWDOHQ
,RQRVSKlUHQVWU|PHQ ]XU8QWHUGUFNXQJYRQ5DQGIHKOHUQZXUGHEHLGHU’DUVWHOOXQJ
GHV(UJHEQLVVWURPV\VWHPVMHHLQ*LWWHUSXQNWDQGHQ5lQGHUQZHJJHODVVHQ,QWHUHVVDQWLVW
HLQ9HUJOHLFKYRQ PLW $EE(VVWHOOWVLFKKHUDXVGD LP*HJHQVDW]]XGHU
LQ%H]XJDXIGLHPDJQHWLVFKH+’EHLQDKHV\PPHWULVFKHQ.RQILJXUDWLRQYRQ HLQH
KRFKJUDGLJDV\PPHWULVFKH9HUWHLOXQJPLWVWDUNHQQRUGZHVWOLFKJHULFKWHWHQ6WU|PHQYRQ
ELV]XP$PLP*HELHWGHV2VWMHWVDEHUQXUVHKUVFKZDFKHQZHVWOLFKELVVGZHVWOLFK
JHULFKWHWHQ6WU|PHQLP%HUHLFKQ|UGOLFKGHUHOHNWULVFKHQ+’DXIZHLVW)ROJOLFKZLUGGHU
VFKHLQEDUHZHVWZlUWLJH(OHNWURMHWLQ QHEHQP|JOLFKHQ%HLWUlJHQYRQWDWVlFKOLFKHQ
:HVWVWU|PHQQ|UGOLFKXQVHUHV$QDO\VHJHELHWHVLPZHVHQWOLFKHQGXUFKGHQPDJQHWLVFKHQ
(IIHNW GHU LQ$EE  HUNHQQEDUHQ 6FKLFKW VWDUNHU DXIZlUWV IOLHHQGHU IHOGSDUDOOHOHU
6WU|PH)$&VPLW6WURPGLFKWHQELV]X$NP YHUXUVDFKW’LHVH6FKLFKWVFKHLQWHLQ
=HQWUXP]ZLVFKHQGHUPDJQHWLVFKHQXQGGHUHOHNWULVFKHQ+’DEHUQlKHU]XUHUVWHUHQ
DXI]XZHLVHQ$XIZlUWVJHULFKWHWH)$&VVLQGLPJDQ]HQ8QWHUVXFKXQJVJHELHW]XVHKHQ
LKUH6WlUNHQLPPWDEHUQ|UGOLFKGHUHOHNWULVFKHQ+’GHXWOLFKDE1XUYHUHLQ]HOW]HLJHQ
VLFKDEZlUWVJHULFKWHWH)$&VZHOFKHGHXWOLFKVFKZlFKHUDOVGLHDXIZlUWVJHULFKWHWHQVLQG
’DVJHQHUHOOH%LOGGHU)$&VLVWUHFKWXQUHJHOPlLJ’LHVHQWVSULFKWMHGRFKJHUDGHGHP
DXV6DWHOOLWHQPHVVXQJHQIHOGSDUDOOHOHU6WU|PHREHUKDOEGHU+’JHZRQQHQHQ%LOGYJO
.RVNLQHQ XQG 3XONNLQHQ  XQG 5HIHUHQ]HQ GDULQ (V ZlUH LQWHUHVVDQW XQVHUH
5HVXOWDWHPLWVROFKHQ0HVVXQJHQ]XYHUJOHLFKHQGLHDEHUOHLGHUIUXQVHU(UHLJQLVQLFKW
YRUOLHJHQ
’DVXQUHJHOPlLJH%LOGNOlUWVLFKMHGRFK]XPLQGHVWWHLOZHLVHDXIZHQQGLHQXUPLW
GHQ3HGHUVHQ$EEE]ZQXUPLWGHQ+DOO6WU|PHQ$EEYHUEXQGHQHQ)$&V
EHWUDFKWHWZHUGHQ:lKUHQGHUVWHUHUHFKWKRPRJHQLP%HUHLFKVGOLFKGHUHOHNWULVFKHQ
+’YHUWHLOWVLQGZRVLH6WURPVWlUNHQYRQ$NP RGHUHWZDVGDUXQWHUDXIZHLVHQXQG
Q|UGOLFKGLHVHU*UHQ]HIDVWYROOVWlQGLJYHUVFKZLQGHQVLQGOHW]WHUHIUGLHXQUHJHOPlLJH
(UVFKHLQXQJGHV*HVDPWELOGHVYHUDQWZRUWOLFKXQGHUUHLFKHQLKUHK|FKVWHQ6WURPVWlUNHQ
PLWELV]X$NP QDKHGHUPDJQHWLVFKHQ+’
(VNDQQQLFKWEHUUDVFKHQGDXQVHUH5HVXOWDWHQLFKWVRJOHLFKPlLJVLQGZLHGLH
YRQ/DPSHQPLWGHU˜WULDODQGHUURU•0HWKRGHHU]LHOWHQE]ZZLHDOOJHPHLQPLW
GLHVHU0HWKRGHHUODQJWH(UJHEQLVVHGDEHLLKU]XQlFKVWJODWWHXQGV\PPHWULVFKH.RQWX
UHQGHU/HLWIlKLJNHLWPRGHOOLHUWZHUGHQYRQGHQHQQXUZHQQXQEHGLQJW HUIRUGHUOLFK
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  0LW GHQ 3HGHUVHQ6WU|PHQ YHUEXQGHQH IHOGSDUDOOHOH 6WU|PH
$EE  0LW GHQ +DOO6WU|PHQ YHUEXQGHQH IHOGSDUDOOHOH 6WU|PH
VXN]HVVLYHDEJHZLFKHQZLUG,P*HJHQVDW]GD]XKDEHQXQVHUH5HVXOWDWHPLW$XVQDKPH
YRQGHVVHQ(LQIOXJHULQJIJLJLVWUHLQH0HGDWHQYHUWHLOXQJHQ]XU%DVLV
*OHLFKZRKOVWLPPHQXQVHUH(UJHEQLVVHLPJURHQXQGJDQ]HQPLWGHQHQYRQ/DP
(
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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SHQGDULQEHUHLQGDHLQH6FKLFKWDXIZlUWVJHULFKWHWHU)$&VDQGHU+’H[LVWLHUW
XQGGDGLH/HLWIlKLJNHLWHQLP*HELHWGHV2VWMHWVGHXWOLFKJU|HUDOVDQGHU+’XQG
Q|UGOLFKYRQLKUVLQG$XIGHUDQGHUHQ6HLWHEHILQGHWVLFKGHUVWDUNH$QVWLHJYRQ
VGZlUWVGHU+’LQ/DPSHQV$UEHLWGHXWOLFKZHLWHUVGOLFKDOVLQXQVHUHQ5HVXOWDWHQXQG
ILQGHWGRUWLP*HJHQVDW]]XPNRQWLQXLHUOLFKHQ$QVWLHJLQ$EEDOVVFKDUIHU6SUXQJ
VWDWW’LHVIKUWLQVHLQHU6WXGLH]X]ZHLVHSDUDWHQ6FKLFKWHQYRQ)$&VHLQHUDQGHU+’
XQGHLQHU]ZHLWHQDQGLHVHP6SUXQJPHKUHUH%UHLWHQJUDGHVGOLFKYRQLKUYRQGHQHQ
OHW]WHUHVRJDUGLHVWlUNHUH6FKLFKWLVW(LQHVROFKH]ZHLWH6FKLFKWWULWWZHGHULQXQVHUHQ
QRFKLQGHQYRQ.XQNHOHWDOIUHLQHDQGHUH+’6LWXDWLRQJHZRQQHQHQ(UJHE
QLVVHQ DXI XQG NDQQ GDKHU DOV HLQ LP =XJH GHU ˜WULDO DQG HUURU•0HWKRGH NQVWOLFK
HLQJHIKUWHV(OHPHPWYHUPXWHWZHUGHQ
’LH)UDJHVWHOOXQJGHU(LQOHLWXQJKLQVLFKWOLFKGHU$QZHQGEDUNHLWGHU&KDUDNWHULVWL
NHQPHWKRGHDXIUHDOH’DWHQNDQQDOVRDQKDQGRELJHU8QWHUVXFKXQJSRVLWLYEHDQWZRUWHW
ZHUGHQ *HQHUHOO VFKHLQW XQV GD XQVHUH $XVJDEHYHUWHLOXQJHQ EHL JOHLFK]HLWLJHU
GHXWOLFKHU 5HGX]LHUXQJ GHU YHUZHQGHWHQ$QQDKPHQ XQGPRGHOOLHUWHQ (LQJDEHYHUWHL
OXQJHQVSUEDUPHKU’HWDLOV]HLJHQDOVGLHGHU˜WULDODQGHUURU•0HWKRGH’DKHUZHUGHQ
ZLULPIROJHQGHQYHUVXFKHQXQWHU%H]XJDXI)UDJHVWHOOXQJGHU(LQOHLWXQJPLW+LOIH
XQVHUHU(UJHEQLVVHDXIHLQLJHJHQHUHOOH)UDJHQ]XU+’HLQ]XJHKHQ
 ’LVNXVVLRQJHQHUHOOHU)UDJHQ]XU+DUDQJ’LVNRQWLQXLWlW
(VVLQGQXUZHQLJHIUKHUH$UEHLWHQ]XU+’YHUIJEDUGLHHLQH8QWHUVXFKXQJGHV
YROOHQ 6DW]HV GHU PDNURVNRSLVFKHQ HOHNWURG\QDPLVFKHQ 3DUDPHWHU GHU ,RQRVSKlUH
DQKDQGHLQHV(LQ]HOHUHLJQLVVHVGXUFKIKUHQ’LHDXVIKUOLFKVWHQVLQGGLHYRQ.XQNHOHW
DOVSlWHUYHUIHLQHUWYRQ,QKHVWHUHWDOXQG$PPVRZLHGLHYRQ
/DPSHQDQKDQGGHVVHOEHQ(UHLJQLVVHVZLHYRQXQVLQGLHVHU$UEHLWXQWHUVXFKW
:LUZHUGHQXQVGDKHUEHLGHU IROJHQGHQ’LVNXVVLRQDXIGLHVH6WXGLHQNRQ]HQWULHUHQ
$QGHUVHLWV VLQG YLHOH $UEHLWHQ DQGHUHQ 7\SV GLH ]% QXU DXI0DJQHWRPHWHUQ RGHU
0HVVXQJHQGHVHOHNWULVFKHQ)HOGHVRSWLVFKHQ’DWHQRGHU6DWHOOLWHQPHVVXQJHQEHUXKHQ
HEHQVR ZLH VWDWLVWLVFKH 8QWHUVXFKXQJHQ GXUFKJHIKUW ZRUGHQ GLH LP 5HYLHZ YRQ
.RVNLQHQXQG3XONNLQHQ]XVDPPHQJHIDWZXUGHQ’LHLQGLHVHP5HYLHZJHVWHOO
WHQ)UDJHQVROOHQKLHUDOV$XVJDQJVSXQNWGLHQHQ
(LQHGLHVHU)UDJHQGLHEHUHLWVLPYRULJHQ$EVFKQLWWDXIJHJULIIHQZXUGHLVWGLHRE
GLH+’LQ1RUGZHVW6GRVW5LFKWXQJJHJHQHLQHNRQVWDQWH%UHLWHJHQHLJWLVWZLHHVGLH
PLWWHOV ]XVDPPHQJHVHW]WHU 9HNWRUSORWV HU]LHOWHQ 5HVXOWDWH YRQ /DPSHQ  XQG
3Y 
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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.XQNHOHWDOVRZLHGDVVWDWLVWLVFKH(UJHEQLVYRQ+HSSQHUXQG0D\QDUG
QDKHOHJHQRGHUREVLHLPZHVHQWOLFKHQDXIIHVWHUJHRPDJQHWLVFKHU%UHLWHOLHJWZLHYRQ
.RVNLQHQXQG3XONNLQHQDXIGHU%DVLVYRQ67$5(’DWHQPHKUHUHU(LQ]HOHUHLJQLV
VH YHUPXWHW ZLUG 8QVHUH ’DWHQ XQWHUVWW]HQ GHXWOLFK GHQ ]ZHLWHQ 6WDQGSXQNW ’LH
P|JOLFKHQ’HIL]LWHGHU7HFKQLN ]XVDPPHQJHVHW]WHU9HNWRUSORWVZXUGHQEHUHLWV REHQ
GLVNXWLHUW0DUNOXQG  ]HLJW DXI GD (UJHEQLVVH VWDWLVWLVFKHU 6WXGLHQ GHXWOLFKH
8QWHUVFKLHGH]XGHQHQYRQ(LQ]HOHUHLJQLVVHQDXIZHLVHQN|QQHQ
(LQHZHLWHUH)UDJHLVWREHLQ3ODVPDIOX EHUGLHHOHNWULVFKH+’
VWDWWILQGHWRGHUQLFKW’LH67$5(’DWHQXQVHUHV(UHLJQLVVHV$EE]HLJHQHLQLJHIDVW
UHLQZHVWZlUWVJHULFKWHWH9HNWRUHQYRQ XQG]HLJHQVRPLWGHXWOLFKHLQHQVGZlUWLJHQ
3ODVPDIOX EHU GLH HOHNWULVFKH+’ DQ.RVNLQHQ XQG3XONNLQHQ  NRQQWHQ ]X
GLHVHU)UDJHNHLQHNODUH$QWZRUWJHEHQGDGDV67$5(5DGDULQNHLQHPGHUYRQLKQHQ
XQWHUVXFKWHQ (UHLJQLVVH LP XQPLWWHOEDUHQ %HUHLFK GHU HOHNWULVFKHQ+’ DXVUHLFKHQGH
5FNVWUHXXQJOLHIHUWH
+LQVLFKWOLFK GHU KRUL]RQWDOHQ ,RQRVSKlUHQVWU|PH ]HLJHQ $EE  XQG $EE 
MHGRFKGD]XPLQGHVWLQGHUKLHUXQWHUVXFKWHQ6LWXDWLRQIDVWGHUJHVDPWH6WURPGHV
RVWZlUWLJHQ(OHNWURMHWVVRZRKOEH]JOLFKVHLQHV3HGHUVHQDOVDXFKVHLQHV+DOO$QWHLOHV
DQ RGHU VGOLFK YRQ GHU HOHNWULVFKHQ+’ DOV )$&V LQ GLH0DJQHWRVSKlUH DEJHIKUW
ZHUGHQ’LHVHV(UJHEQLVVWLPPWPLWGHQHQYRQ/DPSHQXQG.XQNHOHWDO
EHUHLQ VWHKW DEHU LP:LGHUVSUXFK ]X GHP9RUVFKODJ YRQ.DPLGH  GHU HLQH
.RQWLQXLWlWGHUKRUL]RQWDOHQ,RQRVSKlUHQVWU|PHDQGHU+’RKQHGDV9RUKDQGHQVHLQ
YRQ)$&VDQQDKP
%HLHLQHP9HUJOHLFKGHUYRQ.RVNLQHQXQG3XONNLQHQHQWZRUIHQHQVFKHPDWL
VFKHQ 6NL]]H GHU JURUlXPLJHQ (OHNWURG\QDPLN GHU +’ LKUH $EE  PLW XQVHUHQ
5HVXOWDWHQNDQQHLQHDOOJHPHLQHhEHUHLQVWLPPXQJELV DXIGLH IROJHQGHQ]ZHL3XQNWH
IHVWJHVWHOOWZHUGHQ’LHPLWGHQ3HGHUVHQ6WU|PHQYHUEXQGHQHQ)$&V VLQG LQGHU
JHQDQQWHQ6NL]]HDOVDXIGDVXQPLWWHOEDUH*HELHWGHU+’EHVFKUlQNWXQGUlXPOLFKYRQ
GHQPLWGHQ+DOO6WU|PHQYHUEXQGHQHQ)$&VJHWUHQQWGDUJHVWHOOW ,QXQVHUHQ(UJHE
QLVVHQ$EEXQG$EEHUVFKHLQHQGDJHJHQGLHPLWGHQ3HGHUVHQ6WU|PHQYHUEXQ
GHQHQ)$&VDXIJUXQGGHVLPJHVDPWHQ*HELHWVGOLFKGHU+’YRUKDQGHQHQ/HLWIlKLJ
NHLWVJUDGLHQWHQVHQNUHFKW]XU+’DOVQDKH]XJOHLFKPlLJEHUGLHVHV*HELHWYHUWHLOWXQG
EHUODJHUQVRPLWGLHPLWGHQ+DOO6WU|PHQYHUEXQGHQHQ)$&V/HW]WHUHVLQGLP)DOOH
GHU)$&VGHV2VWMHWVEHLXQVZLHDXFKEHL.RVNLQHQXQG3XONNLQHQVGOLFKGHU
HOHNWULVFKHQ+’ORNDOLVLHUW’DGHUZHVWZlUWLJH(OHNWURMHWLQXQVHUHP(UHLJQLVVHKU
VFKZDFK DXVJHSUlJW LVW LVW VHLQ %HLWUDJ ]X GHQ )$&V YHUQDFKOlVVLJEDU’LHV VWHKW LP
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.RQWUDVW]XGHPV\PPHWULVFKHQ%LOGGDV.RVNLQHQXQG3XONNLQHQKLQVLFKWOLFK
GHU3RVLWLRQXQG6WlUNHGHV2VWXQG:HVWMHWVVRZLHGHU]XJHK|ULJHQ)$&VEHLGHUVHLWV
GHU+’]HLFKQHQ:LUUlXPHQMHGRFKHLQGDGLHVHV(UJHEQLVHLQ0HUNPDOGHUVSH]LHO
OHQXQWHUVXFKWHQ6LWXDWLRQVHLQNDQQXQGQLFKWQRWZHQGLJHUZHLVHYHUDOOJHPHLQHUEDUVHLQ
PX (V LVW JXW P|JOLFK GD Q|UGOLFK XQVHUHV 8QWHUVXFKXQJVJHELHWHV HLQ VWlUNHUHU
:HVWMHWH[LVWLHUWZDVVLFKDXFKPLWGHP5HVXOWDWYRQ/DPSHQGHFNHQZUGH
:HLWHUKLQIUDJHQ.RVNLQHQXQG3XONNLQHQGDQDFKZDUXPGLH3RODUOLFKWHUEHL
3RODUOLFKWDXVEUFKHQYJO]%8QWLHGWXQG%DXPMRKDQQKlXILJQlKHU]XUPDJQH
WLVFKHQDOV]XUHOHNWULVFKHQ+’DXIWUHWHQ2EZRKOGLHVH)UDJHDOOHLQDXIJUXQGLRQRVSKl
ULVFKHU5HVXOWDWHQLFKWYROOVWlQGLJEHDQWZRUWHWZHUGHQNDQQLVWHVLQGLHVHP=XVDPPHQ
KDQJLQWHUHVVDQWIHVW]XVWHOOHQGDGLHPLWGHQ+DOO6WU|PHQYHUEXQGHQHQ)$&VJHUDGH
LQGHP%HUHLFK]ZLVFKHQGHUHOHNWULVFKHQXQGGHUPDJQHWLVFKHQ+’XQGGDEHLQlKHU]XU
OHW]WHUHQLKU6WURPGLFKWHPD[LPXPDXIZHLVHQ’DGLH6WU|PHHLQHVPDJQHWRVSKlULVFKHQ
7HLOVWXUPV GHUHQ RSWLVFKH0DQLIHVWDWLRQ GLH 3RODUOLFKWDXVEUFKH VLQG DOV LQ GHU ,R
QRVSKlUHKDXSWVlFKOLFKDXV+DOO6WU|PHQEHVWHKHQGYHUPXWHWZHUGHQ]%.DPLGHXQG
%DXPMRKDQQOLHJWHVQDKHDQ]XQHKPHQGDGHU3RODUOLFKWDXVEUXFKGRUWEHJLQQW
ZRGLHVH6WU|PHDXVGHU0DJQHWRVSKlUHLQML]LHUWZHUGHQ
(LQHZHLWHUH)UDJHODXWHWVFKOLHOLFKZDUXPGLHGXUFKGLH0DJQHWIHOGVW|UXQJDP
%RGHQ GHILQLHUWHPDJQHWLVFKH+’ W\SLVFKHUZHLVH  %UHLWHQJUDGH VGOLFK GHU HOHN
WULVFKHQOLHJW2EZRKOHLQH5FNUHFKQXQJGHV%RGHQPDJQHWIHOGHVDXVXQVHUHQ5HVXOWDWHQ
PLWWHOVHLQHU%LRW6DYDUW,QWHJUDWLRQQLFKWGDVYROOVWlQGLJH UHSURGX]LHUHQNDQQGD
GHU$QWHLOGHU DXHUKDOEGHV8QWHUVXFKXQJVJHELHWHV IOLHHQGHQ6WU|PH IHKOW ZHOFKHU
QLFKWXQEHWUlFKWOLFKLVWGDGDV0DJQHWIHOGYRQ/LQLHQVWU|PHQQXUPLW DEQLPPW
ZHQQ GHU$EVWDQGYRQGHU)OXDFKVHGHV6WURPHVLVWOlWVLFKDXVGHU5FNUHFKQXQJ
IROJHQGHV HUNHQQHQ %HUFNVLFKWLJHQ ZLU QXU GHQ0DJQHWIHOGHIIHNW GHU KRUL]RQWDOHQ
6WU|PHVROlJHGLHPDJQHWLVFKH+’DXIJUXQGGHVYHUJOLFKHQPLWGHP:HVWMHWHUKHEOLFK
VWlUNHUHQ2VWMHWVVRJDUQ|UGOLFKGHUHOHNWULVFKHQ0LWGHP(LQVFKOXGHVPDJQHWLVFKHQ
(IIHNWHVGHU)$&VLQGLH5HFKQXQJZLUGMHGRFKNODUGDGHU+DXSWHIIHNWGHU6GYHU
VFKLHEXQJGHUPDJQHWLVFKHQ+’YRQGHURVWZHVWOLFKYHUODXIHQGHQ6FKLFKWGHUPLWGHQ
+DOO6WU|PHQYHUEXQGHQHQ)$&VDXVJHKW’LHVHU(IIHNW LVWEHVRQGHUVVWDUNZHQQHLQ
SRVLWLYHU2VW:HVW*UDGLHQWGHV$EVROXWZHUWHVGHU6WURPGLFKWHGLHVHU)$&VZLHLQ$EE
 HUNHQQEDU YRUOLHJW:lKUHQG GLH /DJH GHU HOHNWULVFKHQ +’ DOVR QXU GXUFK GDV
LRQRVSKlULVFKHHOHNWULVFKH3RWHQWLDOEHVWLPPWLVWLVWGLHGHUPDJQHWLVFKHQ+’]XVlW]OLFK
YRQGHQ9HUWHLOXQJHQGHULRQRVSKlULVFKHQ/HLWIlKLJNHLWHQDEKlQJLJ
(VVROOWHEHWRQWZHUGHQGDXQVHUH$XVZHUWXQJQLFKWGHQ$QVSUXFKHUKHEWIUGDV
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 $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

JHVDPWH(UHLJQLV DP2NWREHURGHU HWZD IU DOOH+DUDQJ’LVNRQWLQXLWlW(U
HLJQLVVHUHSUlVHQWDWLY]XVHLQ8PHLQEHVVHUHV%LOGYRQGHUG\QDPLVFKHQ(QWZLFNOXQJGHU
+’]XHU]LHOHQZlUHHVZQVFKHQVZHUWHLQH$QDO\VHZLHGLHRELJHIUPHKUHUHDXIHLQ
DQGHUIROJHQGH(LQ]HO]HLWVFKULWWHYRU]XQHKPHQ)UGDVKLHUXQWHUVXFKWH(UHLJQLVLVWGLHV
MHGRFKQLFKWP|JOLFKGDGLH+’]XIUKHUHQ=HLWHQDOVGHUEHDUEHLWHWHQGHQ1RUGUDQG
GHV 60$ HUUHLFKW XQG ]X VSlWHUHQ=HLWHQ GDV 67$5(0HJHELHW LQ5LFKWXQJ 6GHQ
YHUOlW=XGHPLVWGLHYRQ67$5(HPSIDQJHQH5FNVWUHXXQJZHFKVHOKDIW+LQVLFKWOLFK
GHU )UDJH GHU2ULHQWLHUXQJ GHU+’ LVW MHGRFK ]X EHPHUNHQ GD LKU HWZD SDUDOOHOHU
9HUODXI]XHLQHUIHVWHQJHRPDJQHWLVFKHQ%UHLWHLQDOOHQYHUIJEDUHQ67$5((LQ]HOPH
GDWHQHUNHQQEDULVW
7URW]GHU%HJUHQ]XQJDXIHLQHQHLQ]HOQHQDQDO\VLHUWHQ=HLWVFKULWWVROOWHGHU6FKOX
HUODXEWVHLQGDXQVHUHHUVWPDOVLQGHU/LWHUDWXUDQKDQGHLQHULQVWDQWDQHQ0HGDWHQYHU
WHLOXQJHU]LHOWHQ(UJHEQLVVHEHUGLHIOlFKHQKDIWH(OHNWURG\QDPLNGHU+’HLQLJHZLFKWLJH
%HLWUlJH ]X ELVKHU RIIHQHQ)UDJHQ LKUHU 3K\VLN EHLWUDJHQ N|QQHQ XQG VRPLW GLH )UD
JHVWHOOXQJGHU(LQOHLWXQJHEHQIDOOVSRVLWLYEHDQWZRUWHWZHUGHQNDQQ
 6WDUNH XQG ORNDOLVLHUWH ORQJLWXGLQDOH /HLWIlKLJNHLWVHUK|KXQJ LPZHVWZlUWLJHQ
(OHNWURMHWDP’H]HPEHU
’HU’H]HPEHU]HLFKQHWVLFKGXUFKHLQHODQJDQGDXHUQGHDXHUJHZ|KQOLFK
VWDUNHERGHQPDJQHWLVFKH$NWLYLWlWDXV’HU.S,QGH[QDKPYRQ87GHQKRKHQ
:HUWYRQDQXQGERGHQPDJQHWLVFKH6W|UXQJHQLP*U|HQEHUHLFKYRQQ7XQG
GDUEHUZXUGHQJHPHVVHQ8P87IDQGDQGLHVHP7DJGDVLPYRULJHQ$EVFKQLWW
PHKUIDFKHUZlKQWHYRQ.XQNHOHWDOXQWHUVXFKWH(UHLJQLVHLQHU+DUDQJ’LVNRQ
WLQXLWlWVWDWW’LHVHVIUKH$XIWUHWHQGHU+’GHXWHWDXIHLQHKlXILJEHLVWDUNJHVW|UWHQ
9HUKlOWQLVVHQ EHREDFKWHWH PLW HLQHU (UZHLWHUXQJ GHV 3RODUOLFKWRYDOV HLQKHUJHKHQGH
6GYHUVFKLHEXQJGHULRQRVSKlULVFKHQ6WURPV\VWHPHKLQ
’DVKLHUXQWHUVXFKWH(UHLJQLVILQGHWXP870LQXWHQQDFKHLQHUPLWHLQHP
3RODUOLFKWDXVEUXFKHLQKHUJHKHQGHQ$3DMXQSllSHUV0LWWHLOXQJHUQHXWHQ9HUVWlUNXQJ
GHUERGHQPDJQHWLVFKHQ6W|UXQJHQVWDWW,QGHU3KDVH]ZLVFKHQGLHVHU9HUVWlUNXQJXQG
XQVHUHP(UHLJQLVKHUUVFKWHLQUHFKWJOHLFKI|UPLJHUPLW Q7VFKRQUHODWLY
VWDUNHU ZHVWZlUWLJHU (OHNWURMHW EHU GHP 0HJHELHW GHV 60$ YRU (WZD ]ZLVFKHQ
87XQG87WULWWHLQHNXU]]HLWLJH6W|UXQJDXIGLHVLFKDXILKUHP+|KHSXQNW
LPXQWHUVXFKWHQ=HLWVFKULWWXP87GXUFKGUHL0HUNPDOHDXV]HLFKQHW$EE
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  8P  LP 8KU]HLJHUVLQQ JHGUHKWH 9HNWRUHQ GHU KRUL]RQWDOHQ
0DJQHWIHOGVW|UXQJ DP   87 JHPHVVHQ YRP 60$ VRZLH
HLQLJHQ ZHLWHUHQ 2EVHUYDWRULHQ
$EE  9RP 67$5(5DGDU DP  XP  87 JHPHVVHQH
9HNWRUHQ GHV LRQRVSKlULVFKHQ HOHNWULVFKHQ )HOGHV
=XPHLQHQLVWHLQHGHXWOLFKH,QWHQVLYLHUXQJGHV:HVWMHWVELVDXI$PSOLWXGHQGHUKRUL]RQ
WDOHQ0DJQHWIHOGVW|UXQJYRQHWZDQ7LQVEHVRQGHUHLP%HUHLFK]ZLVFKHQGHP
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

XQG%UHLWHQJUDGXQGGHPELV/lQJHQJUDGHUNHQQEDU=XP]ZHLWHQLVWHWZD
]ZLVFKHQGHPXQG/lQJHQJUDGHLQHGHXWOLFKH1RUGDEOHQNXQJGHUXP LP
8KU]HLJHUVLQQJHGUHKWHQKRUL]RQWDOHQ0DJQHWIHOGVW|UYHNWRUHQ]XEHREDFKWHQ6FKOLHOLFK
LVWDP6GUDQGGHV-HWVLPZHVWOLFKHQ7HLOGHV60$0HJHELHWHVHLQHDOVHWZDEHL
/lQJH XQG  %UHLWH ]HQWULHUW DEVFKlW]EDUH ZLUEHOI|UPLJH 6WUXNWXU GLHVHU 9HNWRUHQ
VLFKWEDU’LH9HUWHLOXQJHQYRQ LP=HLWUDXPGHU6W|UXQJGHXWHQDXIHLQH:HVWZlUWV
EHZHJXQJ GHUVHOEHQ KLQ GLH JURE DXI FD  /lQJHQJUDGH SUR0LQXWH EHL  %UHLWH
DEJHVFKlW]WZHUGHQNDQQZDVHLQHU*HVFKZLQGLJNHLWYRQFDNPVHQWVSULFKW’DEHL
YHUKlOWVLFKGLH6W|UXQJMHGRFKNHLQHVZHJVVWDWLRQlU
,P9HUJOHLFK]XGHQERGHQPDJQHWLVFKHQ6W|UYHNWRUHQVLQGGLHYRP67$5(5DGDU
XP  87 JHPHVVHQHQ 9HNWRUHQ GHV LRQRVSKlULVFKHQ HOHNWULVFKHQ )HOG GHXWOLFK
ZHQLJHU VWUXNWXULHUW XQG ]HLJHQ HLQ ELV DXI NOHLQUlXPLJH ORNDOH ,QKRPRJHQLWlWHQ LP
ZHVHQWOLFKHQ |VWOLFK YRQ  /lQJH VGZHVWOLFK JHULFKWHWHV )HOG GHVVHQ 9HNWRUHQ
ZHVWOLFKGLHVHU/lQJHKDXSWVlFKOLFKQDFK6GHQZHLVHQ$EE’LH$PSOLWXGHQYRQ
OLHJHQLP%HUHLFKYRQP9PXQGZHLVHQHLQHJHULQJH6WUHXXQJDXI’LHVHV%LOGGHU
9HUWHLOXQJYRQ XQWHUVFKHLGHWVLFKQLFKWZHVHQWOLFKYRQGHPZHQLJH0LQXWHQIUKHU
RGHU VSlWHU YRQ 67$5( JHPHVVHQHQ $XFK LVW NHLQH:HVWZlUWVZDQGHUXQJ VSH]LHOOHU
6WUXNWXUHQ LQGHQ’DWHQHUNHQQEDU$OOHLQDXVGLHVHQ%HREDFKWXQJHQNDQQVFKRQJH
VFKORVVHQZHUGHQGDGHU+DXSWHIIHNWGHVLQGHQERGHQPDJQHWLVFKHQ’DWHQVLFKWEDUHQ
(UHLJQLVVHVYRQGHQLRQRVSKlULVFKHQ/HLWIlKLJNHLWHQDXVJHKHQPX
:LHKlXILJLP)DOOHUHODWLYKRPRJHQHUHOHNWULVFKHU)HOGHUHPSIlQJW67$5(HLQHJXWH
5DGDUUFNVWUHXXQJVRGDWURW]GHVIUGLHLQ$EEJH]HLJWHQ9HNWRUHQYHUODQJWHQ
PLQLPDOHQVLJQDOWRQRLVH9HUKlOWQLVVHVYRQG%IUEHLGH9HNWRUNRPSRQHQWHQDXIIDVW
GHPJHVDPWHQ67$5(0HJHELHW’DWHQYRUOLHJHQGLHEHLGHQJHUDGHQ.DQWHQLPVGOL
FKHQ7HLOGHV0HJHELHWHV]HLJHQGLHVGOLFKH*UHQ]HGHUhEHUODSSXQJGHU5DGDUVWUDKOHQ
EHLGHU 67$5(6WDWLRQHQ DQ YJO $EE  8QPLWWHOEDU YRU GHP KLHU XQWHUVXFKWHQ
=HLWVFKULWW HPSILQJ 67$5( MHGRFK LQ JURHQ %HUHLFKHQ GHV VGOLFKHQ 7HLOHV VHLQHV
0HJHELHWHVNHLQH5FNVWUHXXQJREZRKOGLHYHUEOLHEHQHQ9HNWRUHQHLQHlKQOLFKKRPR
JHQH9HUWHLOXQJDXIZHLVHQZLHGLHXP87JHPHVVHQHQ
’LH7DWVDFKHGDKRPRJHQYHUWHLOWH0HIHOGHUVLFKJQVWLJDXIGLH’DWHQEHUGHN
NXQJ HLQHV (6FKLFKW5DGDUV DXVZLUNHQ OLHJW ]XVDPPHQPLW GHP LQ $EVFKQLWW 
*HVDJWHQGDUDQGDEHLGLHVHQLP9HUJOHLFK]XLQKRPRJHQHQ9HUWHLOXQJHQGLH:DKU
VFKHLQOLFKNHLW GHV 1XOOGXUFKJDQJHV PLQGHVWHQV HLQHU GHU /26.RPSRQHQWHQ YRQ
LQQHUKDOE GHV0HJHELHWHV XQG VRPLW GHU8QWHUVFKUHLWXQJ GHV IU5FNVWUHXXQJ HU
IRUGHUOLFKHQ 6FKZHOOHQZHUWHV JHULQJHU LVW )U GLH$QZHQGXQJGHU&KDUDNWHULVWLNHQ
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

PHWKRGHVLQGGDJHJHQLPZHVHQWOLFKHQKRPRJHQYHUWHLOWHHOHNWULVFKH)HOGHUXQJQVWLJ
GD VLH ]XJHULQJHQ:HUWHQGHV3DUDPHWHUV& IKUHQZHOFKHUGDV$ENOLQJHQGHVYRP
$QIDQJVZHUW DEKlQJLJHQ7HLOHVGHU/|VXQJIU EHZLUNWYJO$EVFKQLWW
’LH 0HWKRGH ZLUG KLHU GHQQRFK DXV GHP *UXQGH DQJHZDQGW GD GLH RELJHQ
%HWUDFKWXQJHQHLQHPDUNDQWH/HLWIlKLJNHLWVVWUXNWXUQDKHOHJHQGLH]XHLQHUUHODWLYHQ0DU
JLQDOLVLHUXQJGHV(LQIOXVVHVGHU5DQGZHUWHIKUHQNDQQ
$EEXQG$EE]HLJHQGHQlXHUHQXQGLQQHUHQ$QWHLOGHU0DJQHWIHOGVW|UXQJ
DP%RGHQ DOV XQPLWWHOEDU REHUKDOE ˜LQWHUQH• E]Z XQWHUKDOE ˜H[WHUQH• GHV %RGHQV
IOLHHQGH lTXLYDOHQWH 6WU|PH DXI XQVHUHP $QDO\VHJHELHW  PLW
 VRZLH PLW  ’LH )HOGWUHQQXQJZXUGHPLW GHU LQ
$EVFKQLWW  EHVFKULHEHQHQ0HWKRGH YRUJHQRPPHQ0DQ EHDFKWH GD LQWHUQH XQG
H[WHUQHlTXLYDOHQWH6WU|PHGLHHLQHKRUL]RQWDOH0DJQHWIHOGVW|UXQJLQGLHVHOEH5LFKWXQJ
YHUXUVDFKHQLQ*HJHQULFKWXQJ]XHLQDQGHUIOLHHQ(LQ9HUJOHLFKYRQ$EEXQG$EE
]HLJWGHXWOLFKGDGHU+DXSWDQWHLOGHU0DJQHWIHOGVW|UXQJDP%RGHQGXUFKlXHUH
4XHOOHQHU]HXJWZLUG=XPHLQHQHUUHLFKHQGLH LQWHUQHQlTXLYDOHQWHQ6WU|PHQXUFD
GHU$PSOLWXGHGHUH[WHUQHQ]XPDQGHUHQHQWKDOWHQGLHH[WHUQHQlTXLYDOHQWHQ
6WU|PHDXFKIDVWGLHJHVDPWH6WUXNWXUGHU0DJQHWIHOGVW|UXQJ’LHVHU]ZHLWH8PVWDQGLVW
IU GLH $QZHQGXQJ GHU &KDUDNWHULVWLNHQPHWKRGH EHVRQGHUV UHOHYDQW GD LQ VLH HQW
VSUHFKHQG*O QLFKWGDV0DJQHWIHOG VHOEVW VRQGHUQGLH9HUWLNDONRPSRQHQWHGHU
5RWDWLRQGHU LRQRVSKlULVFKHQ lTXLYDOHQWHQ6WU|PH HLQJHKW 6HOEVWZHQQGLH LQWHUQHQ
6WU|PH LQ $EE  QLFKW DEJHWUHQQW XQG DXI ,RQRVSKlUHQK|KH IRUWJHVHW]W ZUGHQ
ZUGHQVLHZHJHQLKUHUUHFKWKRPRJHQHQ6WUXNWXUPLWIDVWYHUVFKZLQGHQGHU5RWDWLRQ
DOVRNHLQHZHVHQWOLFKHQ)HKOHUIUGLH(LQJDEHJU|HQGHU0HWKRGHYHUXUVDFKHQ
$EE]HLJWGLHLRQRVSKlULVFKHQlTXLYDOHQWHQ6WU|PH 6LHZXUGHQZLHGHUPLW
GHQLQ$EVFKQLWWEHVFKULHEHQHQ0HWKRGHQHUPLWWHOW1HEHQGHUW\SLVFKHQ9HUVWlU
NXQJGHU6WU|PHLP9HUJOHLFK]XGHQH[WHUQHQlTXLYDOHQWHQ6WU|PHQDP%RGHQ$EE
PDQEHDFKWHGLHXQWHUVFKLHGOLFKH6NDOLHUXQJGLHVHU$EELOGXQJLP9HUJOHLFK]X$EE
LVWHUZDUWXQJVJHPlHLQHUHODWLYH9HUVWlUNXQJGHUNXU]ZHOOLJHQ:LUEHOVWUXNWXULP
6GHQ JHJHQEHU GHQ OlQJHUH:HOOHQOlQJHQ EHLQKDOWHQGHQ 6WUXNWXUHQ LP1RUGHQ ]X
EHREDFKWHQYJO*O(LQZHLWHUHU(IIHNWGHUUHODWLYHQ9HUVWlUNXQJNXU]HU:HOOHQOlQ
JHQEHLGHU)HOGIRUWVHW]XQJ]XGHQ4XHOOHQKLQLVWGLH9HUVFKPDOHUXQJGHVORQJLWXGLQDOHQ
%HUHLFKHVQRUGZlUWVDEJHOHQNWHUlTXLYDOHQWHU6WU|PHDXI,RQRVSKlUHQK|KHLP9HUJOHLFK
]XP%RGHQ
’LHUHFKWKRPRJHQH9HUWHLOXQJGHU0HYHNWRUHQYRQ OlWZLHGHUHLQHJHZLVVH
([WUDSRODWLRQ QDFK 6GHQ DOV YHUWUHWEDU HUVFKHLQHQ ’DV PLW GHU LQYHUVH GLVWDQFH 
3(
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  ([WHUQHU $QWHLO GHU 0DJQHWIHOGVW|UXQJ DP %RGHQ DP   87
DOV XQPLWWHOEDU REHUKDOE GHV %RGHQV IOLHHQGH lTXLYDOHQWH 6WU|PH GDUJHVWHOOW
$EE  ,QWHUQHU $QWHLO GHU 0DJQHWIHOGVW|UXQJ DP %RGHQ DP   87 DOV
XQPLWWHOEDU XQWHUKDOE GHV %RGHQV IOLHHQGH lTXLYDOHQWH 6WU|PH GDUJHVWHOOW
0HWKRGHDXIHLQ*LWWHULQWHUXQGH[WUDSROLHUWH LVWLQ$EEGDUJHVWHOOW’DNHLQH
9RUDELQIRUPDWLRQHQIUGLH9HUWHLOXQJYRQYRUOLHJHQZLUGGHVVHQ:HUWIUGLHIROJHQ
GH$QDO\VHHQWVSUHFKHQGGHPPDJQHWLVFKJHVW|UWHQ&KDUDNWHUGHV8QWHUVXFKXQJV]HLWUDX
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  bTXLYDOHQWH 6WU|PH DXI ,RQRVSKlUHQK|KH DP   87
$EE  $XI HLQ *LWWHU LQWHUSROLHUWHV LRQRVSKlULVFKHV HOHNWULVFKHV )HOG 
 87
PHVXQLIRUPDXIGHP$QDO\VHJHELHW]XDEJHVFKlW]WYJO/HVWHUHWDO
’LHUHVXOWLHUHQGHQ&KDUDNWHULVWLNHQ]HLJW$EE’LHVHZHUGHQZLHDOOHIROJHQGHQ
$XVJDEHYHUWHLOXQJHQ]XU8QWHUGUFNXQJP|JOLFKHU5DQGIHKOHUDXIHLQHPXPMHHLQHQ
*LWWHUSXQNWDQGHQ5lQGHUQYHUNOHLQHUWHQ*HELHWGDUJHVWHOOW(QWVSUHFKHQGGHPHUZlKQ
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  5HVXOWLHUHQGH &KDUDNWHULVWLNHQ
WHQUHFKWKRPRJHQHQ&KDUDNWHUYRQ ]HLJHQVLHLQLKUHPKDXSWVlFKOLFKQRUGVGOLFKHQ
9HUODXIQXUHLQHJHULQJIJLJH$XIIlFKHUXQJ(QWVSUHFKHQG OLHJWGHU$QWHLOGHVEHHLQ
IOXVVHQGHQ5DQGHV DPJHVDPWHQ5DQGPLW FD QDKHGHPPD[LPDOHQ:HUW YRQ

,Q$EELVWGLHDXVGHU$QZHQGXQJGHU&KDUDNWHULVWLNHQPHWKRGHUHVXOWLHUHQGH
9HUWHLOXQJ IU  DOV0LWWHOZHUW GHU XQWHUHQ XQGGHU REHUHQ$EVFKlW]XQJ IU GLHVH
*U|HGDUJHVWHOOWYJO$EVFKQLWW’DLP*HJHQVDW]]XPYRULJHQ$QZHQGXQJVEHLVSLHO
GLH’LIIHUHQ]]ZLVFKHQGLHVHQEHLGHQ$EVFKlW]XQJHQQLFKWYHUQDFKOlVVLJEDULVWZLUGVLH
VHSDUDWLQ$EEJH]HLJW’DVDXIIlOOLJVWH0HUNPDOGHUUHVXOWLHUHQGHQ+DOO/HLWIlKLJ
NHLWVYHUWHLOXQJLVWHLQEHL/lQJH]HQWULHUWHUORQJLWXGLQDOHU6WUHLIHQVWDUNJHJHQEHU
GHU8PJHEXQJHUK|KWHU/HLWIlKLJNHLWGHUHQ0D[LPDOZHUWEHL%UHLWHXQG/lQJH
6 EHWUlJW+DOO/HLWIlKLJNHLWHQGLHVHU*U|HQRUGQXQJ VLQG LQGHU/LWHUDWXU ]ZDU
VHOWHQ]XILQGHQMHGRFKPDHQ]%$LNLRXQG.DLODPLW+LOIHGHV(,6&$75DGDUV
:HUWH YRQEHU6 LQGHU1lKH HLQHU LQWHQVLYHQ3RODUOLFKWIRUPZlKUHQGGHU
([SDQVLRQVSKDVH HLQHV 7HLOVWXUPHV ’HUDUW HUK|KWH:HUWH IU  GUIWHQ GXUFK LQ
QHUKDOEGHU3RODUOLFKWIRUPLQGLH,RQRVSKlUHHLQIDOOHQGHKRFKHQHUJHWLVFKH(OHNWURQHQ
YHUXUVDFKWVHLQVLHKHGD]XDXFKGLH’LVNXVVLRQZHLWHUXQWHQ1|UGOLFKXQGVGOLFKGHV
0D[LPXPVEHWUlJWGLH+DOO/HLWIlKLJNHLW LQGHPHUZlKQWHQ6WUHLIHQHWZD6
ZREHLGLHVHUGRUWHLQHOHLFKWH$EOHQNXQJLQQRUGZHVWVG|VWOLFKH5LFKWXQJDXI]XZHLVHQ
VFKHLQW$P6GUDQGGHV8QWHUVXFKXQJVJHELHWHVQLPPW DXI:HUWHXP6DE’LH
(
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  5HVXOWLHUHQGHU 0LWWHOZHUW GHU REHUHQ XQG XQWHUHQ $EVFKlW]XQJ
IU GLH +DOO/HLWIlKLJNHLW LQ 6
$EE  'LIIHUHQ] ]ZLVFKHQ GHU REHUHQ XQG XQWHUHQ $EVFKlW]XQJ GHU
+DOO/HLWIlKLJNHLW LQ 6
8QVLFKHUKHLWGHU/|VXQJ$EELVWLQGLHVHP*HELHWPLWELV]XFD6]ZDUDEVROXW
JHVHKHQKRFKPDFKWDEHUDXIJUXQGGHUVHKUKRKHQ :HUWHGHU/|VXQJUHODWLYQXU
HLQHQ$QWHLOYRQDXVXQGNDQQGDKHUGLHZHVHQWOLFKH6WUXNWXUGLHVHU/|VXQJ
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

QLFKWYHUlQGHUQ(EHQVR LVWGDVNRQWLQXLHUOLFKH$EIDOOHQYRQ YRQGHPEHQDQQWHQ
6WUHLIHQQDFK2VWHQKLQELVDXI:HUWHXP6EHLP/lQJHQJUDGJXWGHWHUPLQLHUWGD
LQGLHVHP%HUHLFKDXFKGLH8QVLFKHUKHLWGHU/|VXQJPLW:HUWHQ]ZLVFKHQ6XQG6
GHXWOLFKDEQLPPW’LHDP6GUDQGGHV8QWHUVXFKXQJVJHELHWHV|VWOLFKYRQ/lQJHVLFK
HWZD%UHLWHQJUDGHQDFK1RUGHQLQGDV*HELHWKLQHLQ]LHKHQGH/HLWIlKLJNHLWVHUK|KXQJ
LVW MHGRFK HEHQVR ZLH GLH 9HUWHLOXQJ YRQ  |VWOLFK GHV  %UHLWHQJUDGHV VFKOHFKW
GHWHUPLQLHUWZHLOGRUWGDV9HUKlOWQLVGHU8QVLFKHUKHLWGHU/|VXQJ]XP/|VXQJVZHUW
VHOEVWLQGHQ%HUHLFKYRQJHODQJW’LHVH5HJLRQHQZHUGHQGDKHUEHLGHUIROJHQGHQ
%HWUDFKWXQJGHVLRQRVSKlULVFKHQ6WURPV\VWHPHVDXVJHNODPPHUW%HLGHUXQWHQIROJHQGHQ
%HUHFKQXQJ GHV %RGHQPDJQHWIHOGHV GHV /|VXQJVVWURPV\VWHPHV XQG GHU $QDO\VH GHU
GLYHUJHQ]IUHLHQXQGURWDWLRQVIUHLHQ$QWHLOHGLHVHV6\VWHPHVKDEHQVLHMHGRFKRKQHKLQQXU
PDUJLQDOHQ(LQIOXGDLQEHLGHQ)lOOHQGHU(IIHNWGHUVWDUNHQ6WU|PHLP:HVWWHLOGHV
8QWHUVXFKXQJVJHELHWHVEHLZHLWHPGRPLQLHUHQGLVW
’LHVLFKDXVGHP0LWWHOZHUWGHUXQWHUHQXQGREHUHQ$EVFKlW]XQJIU HQWVSUH
FKHQG $EE  HUJHEHQGHQ ,RQRVSKlUHQVWU|PH  $EE  ZHLVHQ LP %HUHLFK GHU
HUZlKQWHQ/HLWIlKLJNHLWVHUK|KXQJ$PSOLWXGHQXPP$PDXIXQGQHKPHQEHLGHP
HUZlKQWHQ([WUHPZHUWYRQ VRJDUPHKUDOVP$PDQ ]HLJWLPQ|UGOLFKHQ7HLO
GHU/HLWIlKLJNHLWVHUK|KXQJIDVWUHLQZHVWOLFKZRKLQJHJHQLQGHUHQVGOLFKHQ7HLOVRZLH
LP%HUHLFKVGZHVWOLFKGLHVHU(UK|KXQJHLQH6GNRPSRQHQWHYRQ ]XEHREDFKWHQLVW
1DFK2VWHQKLQQLPPW ELV]XP/lQJHQJUDGDXI:HUWHXPP$PDEZREHL
GLH5LFKWXQJGHU6WU|PHPLW$XVQDKPHHLQHU5HJLRQXP  LQGHU
ORNDOQDFK:HVWHQXQGGDPLW QDFK1RUGHQDEJHOHQNWLVWLPZHVHQWOLFKHQQDFK:HVWHQ
]HLJW(LQ9HUJOHLFKGLHVHU,RQRVSKlUHQVWU|PHPLWGHQlTXLYDOHQWHQ,RQRVSKlUHQVWU|PHQ
$EE]HLJWGUHLHUOHL,P%HUHLFKGHU/HLWIlKLJNHLWVHUK|KXQJZLHLQGHP*HELHWGHV
ODQJVDPHQ$EIDOOHQV|VWOLFKGLHVHV%HUHLFKHVELV]XP/lQJHQJUDGQLPPW ZHVHQW
OLFKJU|HUH XPELV]XHWZDP$PEHUVFKUHLWHQGH:HUWHDQZlKUHQGGLH
EHLGHQ *U|HQ LQ GHQ DQGHUHQ *HELHWHQ YHUJOHLFKEDU VLQG =XGHP LVW GLH LQ
GHXWOLFK VLFKWEDUH 1RUGDEOHQNXQJ HQWODQJ GHP  XQG  /lQJHQJUDG LQ  QLFKW
HUNHQQEDU6FKOLHOLFKLVWDXFKGLH6GDEOHQNXQJGHUlTXLYDOHQWHQ6WU|PHDP:HVWUDQG
GHV8QWHUVXFKXQJVJHELHWHVLQ QXUZHQLJHUGHXWOLFKYHUWUHWHQ
$XFKGLH9HUWHLOXQJGHUIHOGSDUDOOHOHQ6WU|PH $EEZLUGJDQ]YRQGHUGRPL
QLHUHQGHQ6WUXNWXUGHU/HLWIlKLJNHLWVHUK|KXQJ LP:HVWWHLOGHV8QWHUVXFKXQJVJHELHWHV
EHVWLPPW1|UGOLFKYRQ%UHLWHOLHJW|VWOLFKGHU(UK|KXQJHLQHVLFKQDFK1RUGHQKLQ
OHLFKWDXVZHLWHQGHLQ1RUG6G5LFKWXQJDQJHRUGQHWH6FKLFKWDEZlUWVIOLHHQGHU)$&V
PLW6WURPGLFKWHQXP$NP YRU’LHVH VFKRQVHKU VWDUNHQ)$&VZHUGHQYRQGHQ
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  $XV GHU PLWWOHUHQ $EVFKlW]XQJ GHU +DOO/HLWIlKLJNHLW $EE 
UHVXOWLHUHQGH KRUL]RQWDOH ,RQRVSKlUHQVWU|PH
$EE  5HVXOWLHUHQGH IHOGSDUDOOHOH 6WURPGLFKWHQ
DXIZlUWV IOLHHQGHQ DP:HVWUDQG GHV $QDO\VHJHELHWHV VGOLFK YRQ  %UHLWH QRFK
EHUWURIIHQZHOFKHHLQHLQQRUGZHVWOLFKVG|VWOLFKH5LFKWXQJDQJHRUGQHWH6FKLFKWELOGHQ
XQG 6WURPVWlUNHQ ELV ]X FD $NP  HUUHLFKHQ (V LVW ]X YHUPXWHQ GD VLFK GLHVH
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ


6FKLFKWZHVWOLFKGHV8QWHUVXFKXQJVJHELHWHVQDFK1RUGZHVWHQIRUWVHW]WGDGDV$EIDOOHQ
GHU/HLWIlKLJNHLWVHUK|KXQJQDFK:HVWHQKLQGRUWQLFKWPHKUYROOVWlQGLJLPKLHUDQDO\
VLHUWHQ *HELHW HQWKDOWHQ LVW ’LH LQ $EE  DP2VWUDQG VLFKWEDUHQ )$&V OLHJHQ LP
%HUHLFKVFKOHFKWGHWHUPLQLHUWHU/HLWIlKLJNHLWHQXQGN|QQHQGDKHUDUWLIL]LHOOVHLQ
$OOHLQDXIJUXQGGHUYRUOLHJHQGHQ%RGHQPHVVXQJHQNDQQNHLQHVLFKHUH$XVVDJHEHU
GLH8UVDFKHGHUHUZlKQWHQVHKUKRKHQ+DOO/HLWIlKLJNHLWHQXQG$PSOLWXGHQGHU)$&V
JHPDFKWZHUGHQ’HQQRFKVROOIUGLHH[WUHPVWDUNHQDXIZlUWVIOLHHQGHQ)$&VDQKDQG
GHUYRQ5RELQVRQHWDOJHJHEHQHQ5HODWLRQ
GLH PLWWOHUHQ NLQHWLVFKH (QHUJLH  LQ N9 GHU GLHVH )$&V NRQVWLWXLHUHQGHQ LQ GLH
,RQRVSKlUHHLQIDOOHQGHQ(OHNWURQHQDEJHVFKlW]WXQGPLWWHOVHLQHUJUREHQhEHUVFKODJV
UHFKQXQJGLH)UDJHEHDQWZRUWHWZHUGHQREGDV3ODVPD)$&VHLQHU$PSOLWXGHYRQ
$NP EHUKDXSWWUDJHQNDQQ$OV:HUWIUZLUGKLHUQLFKWGHUIUGLH$XVIKUXQJGHU
&KDUDNWHULVWLNHQPHWKRGHEHQXW]WH:HUWYRQJHZlKOWZHOFKHUHKHUIUJURH6NDOHQ
UHSUlVHQWDWLYLVWVRQGHUQGHUPLWGHPLQNRKlUHQWHQ5DGDU(,6&$7YRQ$LNLRXQG.DLOD
 IUHLQHEHQIDOOV VHKU VWDUNPDJQHWLVFKJHVW|UWHV ,QWHUYDOOXQPLWWHOEDU LQHLQHU
GLVNUHWHQ 3RODUOLFKWIRUP JHPHVVHQH:HUW YRQ  DQJHQRPPHQZHOFKHU GLH ORNDOHQ
9HUKlOWQLVVHLQGHU3RODUOLFKWIRUPEHVVHUZLGHUVSLHJHOQGUIWH,Q*OHLQJHVHW]WIROJW
GDUDXVGHUUHFKWKRKH:HUWYRQ  NH9(VZLUGZHLWHUKLQDQJHQRPPHQGDVLFK
GLHVH(QHJLH]XJOHLFKHQ7HLOHQDXIGLH%HZHJXQJSDUDOOHOXQGVHQNUHFKW]XP0DJQHWIHOG
DXIWHLOW DOVR  ’DV H[DNWH 9HUKlOWQLV GLHVHU $XIWHLOXQJ KlQJW YRQ GHP
XQEHNDQQWHQ%HVFKOHXQLJXQJVPHFKDQLVPXVGHU(OHNWURQHQDELVWDEHUIUGLHVH*U|HQ
RUGQXQJVDEVFKlW]XQJQLFKWYRQHVVHQWLHOOHU%HGHXWXQJ’DQQHUJLEWVLFKPLWGHUPLWW
OHUHQIHOGSDUDOOHOHQ*HVFKZLQGLJNHLWGHUHLQIDOOHQGHQ(OHNWURQHQ IU
GLH (OHNWURQHQGLFKWH  GLH Q|WLJ LVW XP HLQHQ IHOGSDUDOOHOHQ 6WURP  ]X WUDJHQ
’DEHLVLQG GLH(OHNWURQHQPDVVHXQGHGLH(OHNWURQHQODGXQJ$XV
GHP(LQVHW]HQGHUJHQDQQWHQ:HUWHIU XQG HUJLEWVLFKHLQHHUIRUGHUOLFKH(OHN
WURQHQGLFKWHYRQ   P XPHLQHQ)$&GHU$PSOLWXGH$NP ]XXQWHU  
VWW]HQ ’LHVHU :HUW IU  OLHJW GHXWOLFK XQWHU GHQ LQ GLVNUHWHQ 3RODUOLFKWIRUPHQ
JHPHVVHQHQ(OHNWURQHQGLFKWHQYJO]%.LUNZRRGHWDO5RELQVRQXQG9RQGUDN
VRGDDOVRJHQJHQG/DGXQJVWUlJHUIUGHQIHOGSDUDOOHOHQ6WURPIOXYRUKDQGHQ
VLQG
:HJHQGHUEHLGLHVHP(UHLJQLVYRUKDQGHQHQ8QVLFKHUKHLWHQLQGHU/|VXQJIU
ZROOHQZLUGLH3ODXVLELOLWlWXQVHUHV5HVXOWDWHVGXUFKHLQH5FNUHFKQXQJGHUGXUFKHV
(
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

YHUXUVDFKWHQERGHQPDJQHWLVFKHQ6W|UXQJXQGHLQHQ9HUJOHLFKGLHVHUPLWGHUJHPHVVHQHQ
6W|UXQJEHUSUIHQ:LHEHUHLWVLPOHW]WHQ$EVFKQLWWHUZlKQWNDQQYRQHLQHUVROFKHQ
5FNUHFKQXQJ QLFKW HUZDUWHW ZHUGHQ GD VLH GLH JHPHVVHQH 6W|UXQJ YROOVWlQGLJ UH
SURGX]LHUWGDGLHVHLQVEHVRQGHUHEHLHLQHPUHFKWNOHLQHQ$QDO\VHJHELHWZLHGHPKLHU
YRUOLHJHQGHQZHVHQWOLFKGXUFK6WU|PHDXHUKDOEGHUXQWHUVXFKWHQ5HJLRQYHUXUVDFKW
VHLQNDQQ’LHLPYRUOLHJHQGHQ)DOOLQGLHVHU5HJLRQHQWKDOWHQHVHKUJURH/HLWIlKLJNHLWV
HUK|KXQJ N|QQWH MHGRFK ]X GHU 9HUPXWXQJ $QOD JHEHQ GD KLHU GHU ZHVHQWOLFKH
ERGHQPDJQHWLVFKH(IIHNWXQWHUKDOEGHUXQWHUVXFKWHQ5HJLRQDXVGLHVHUVHOEVWHQWVWDPPW
’DQQ ZlUH HV P|JOLFK ]XPLQGHVW GLH ZHVHQWOLFKH 6WUXNWXU GHU JHPHVVHQHQ ERGHQ
PDJQHWLVFKHQ6W|UXQJGXUFKHLQH5FNUHFKQXQJZLHGHU]XJHEHQ
$EEXQG$EE]HLJHQGLHJHPHVVHQH VRZLHGLH UFNJHUHFKQHWHXP LP
8KU]HLJHUVLQQ URWLHUWH KRUL]RQWDOH0DJQHWIHOGVW|UXQJ DP %RGHQ ,QVJHVDPW XQG LQV
EHVRQGHUHLQGHU0LWWHGHV$QDO\VHJHELHWHVLVWHLQHVHKUJXWHVWUXNWXUHOOHhEHUHLQVWLP
PXQJ]ZLVFKHQGHQEHLGHQ9HNWRUIHOGHUQ]XHUNHQQHQ6RZLUGVSH]LHOOGLH1RUGDEOHQ
NXQJ GHU 9HNWRUHQ HQWODQJ GHU  XQG  %UHLWHQJUDGH LQ GHU 5FNUHFKQXQJ JXW
ZLHGHUJHJHEHQ$XFKGLH:LUEHOVWUXNWXULP6GZHVWHQLVW]XHUNHQQHQZHQQJOHLFKVLH
YHUPXWOLFKEHVRQGHUVZHJHQIHKOHQGHUDEZlUWVJHULFKWHWHU)$&VMHQVHLWVGHU:HVWJUHQ]H
XQVHUHV8QWHUVXFKXQJVJHELHWHVYJO$EEVFKZlFKHUDOVLQGHQ0HYHNWRUHQDXVJH
SUlJWLVW’LH’LIIHUHQ]]ZLVFKHQGHQQRUGZlUWVDEJHOHQNWHQJHPHVVHQHQ]XGHQOHLFKW
VGZlUWV DEJHOHQNWHQ UHVXOWLHUHQGHQ 9HNWRUHQ DP 1RUGUDQG XQVHUHV *HELHWHV NDQQ
DQDORJGXUFKIHKOHQGHDEZlUWVIOLHHQGH)$&VQ|UGOLFKGLHVHV5DQGHVHUNOlUWZHUGHQ$Q
HLQ]HOQHQ3XQNWHQLVWGLHUHVXOWLHUHQGH6W|UXQJVRJDUJHULQJIJLJJU|HUDOVGLHJHPHVVH
QH’LHVNDQQHEHQIDOOVLQIHKOHQGHQ6WU|PHQDXHUKDOEGHV$QDO\VHJHELHWHVEHJUQGHW
VHLQ RGHU GDUDXI KLQGHXWHQ GD GLH XQWHUH $EVFKlW]XQJ IU  GHU 5HDOLWlW QlKHU
NRPPHQN|QQWHDOVGLHIUGLHKLHUGXUFKJHIKUWH%HUHFKQXQJYHUZHQGHWHPLWWOHUH0DQ
EHDFKWHDOOJHPHLQZLHJXWGLHDXVGHQUHFKWLQKRPRJHQHQ XQG $EEXQG$EE
EHUHFKQHWHQJHGUHKWHQ%RGHQPDJQHWIHOGVW|UXQJHQGDVHKHUJODWWH%LOGGHUJHPHVVH
QHQ6W|UXQJHQZLHGHUJHEHQN|QQHQ
$XFKKLQVLFKWOLFKGHUY.RPSRQHQWHGHU%RGHQPDJQHWIHOGVW|UXQJ]HLJHQ$EE
XQG$EEJHQHUHOO HLQHJXWHhEHUHLQVWLPPXQJ]ZLVFKHQGHQJHPHVVHQHQXQGGHQ
GXUFKGLH5FNUHFKQXQJHUPLWWHOWHQ:HUWHQLQVEHVRQGHUHLP]HQWUDOHQXQGVGOLFKHQ
7HLOGHV8QWHUVXFKXQJVJHELHWHV’DJHJHQHUJLEWGLH5FNUHFKQXQJVSH]LHOODPZHVWOLFKHQ
7HLOGHV1RUGUDQGHVHLQHGHXWOLFKJU|HUHY.RPSRQHQWHDOVJHPHVVHQZDVPLWJU|WHU
:DKUVFKHLQOLFKNHLWDXIGHQIHKOHQGHQ(LQIOXQ|UGOLFKGHV$QDO\VHJHELHWHVIOLHHQGHU
JHUDGH LP %HUHLFK Q|UGOLFK GHU /HLWIlKLJNHLWVHUK|KXQJ LP:HVWHQ XQVHUHV *HELHWHV
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  *HPHVVHQH XP  JHGUHKWH 0DJQHWIHOGVW|UXQJ DP %RGHQ PLW GHU
LQYHUVH GLVWDQFH0HWKRGH LQWHUSROLHUW
$EE  $XV GHP LQ $EE  XQG $EE  JH]HLJWHQ 6WURPV\VWHP UHVXOWLHUHQGH XP
 LP 8KU]HLJHUVLQQ JHGUHKWH 0DJQHWIHOGVW|UXQJ DP %RGHQ
YHUPXWOLFK VWDUNHU:HVWVWU|PHZHOFKH HLQH QHJDWLYH Y6W|UXQJ YHUXUVDFKHQZUGHQ
]XUFN]XIKUHQ LVW ’D HLQ DQDORJHU (IIHNW DP 6GUDQG QLFKW ]X HUNHQQHQ LVW NDQQ
JHVFKORVVHQ ZHUGHQ GD GLH WDWVlFKOLFKHQ KRUL]RQWDOHQ ,RQRVSKlUHQVWU|PH VGOLFK
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  *HPHVVHQH YHUWLNDOH 0DJQHWIHOGVW|UXQJ % DP %RGHQ LQ Q7 PLW
Y
GHU LQYHUVH GLVWDQFH  0HWKRGH LQWHUSROLHUW
$EE  $XV GHP LQ $EE  XQG $EE  JH]HLJWHQ 6WURPV\VWHPHV
UHVXOWLHUHQGH % .RPSRQHQWH DP %RGHQ LQ Q7
Y
XQVHUHV*HELHWHVUHODWLYVFKZDFKVLQG
’LH5FNUHFKQXQJGHU%RGHQPDJQHWIHOGVW|UXQJDXVXQVHUHP(UJHEQLVVWURPV\VWHP
NDQQ DOVR WURW] GHV IHKOHQGHQ (LQIOXVVHV YRQ 6WU|PHQ DXHUKDOE GHV8QWHUVXFKXQJV
 
  Q 
 
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  %LOG GHU $OO6N\  .DPHUD GHU 6WDWLRQ 0XRQLR DP   87 :HVWHQ LVW DXI GHP
%LOG OLQNV %LOG ]XU (UK|KXQJ GHV .RQWUDVWHV EHDUEHLWHW
JHELHWHVGLHZHVHQWOLFKHQ6WUXNWXUHQGHUJHPHVVHQHQ0DJQHWIHOGVW|UXQJZLHGHUJHEHQ
XQGVWW]WVRPLWXQVHUH5HVXOWDWH(LQHZHLWHUHZHVHQWOLFKH6WW]XQJHUJLEWVLFKGDUDXV
GDGLH$OO6N\.DPHUDGHU6WDWLRQ0XRQLR1RUGILQQODQG  
XP87DP:HVWKLPPHOHLQHDXVJHSUlJWH LQ1RUG6G5LFKWXQJDXVJHULFKWHWH
3RODUOLFKWIRUPEHREDFKWHW$EEZHOFKHLQLKUHU/DJHJXWPLWGHULQXQVHUHP5HVXO
WDWGHU$EEYRUKDQGHQHQVWDUNHQ/HLWIlKLJNHLWVHUK|KXQJNRUUHOLHUWZHUGHQNDQQ$
3DMXQSll SHUV0LWWHLOXQJ’LHVH )RUP LVW DXFK HLQLJH0LQXWHQ YRU XQG QDFK GHP
JHQDQQWHQ=HLWSXQNW VLFKWEDUXQGZHLVWZLHGLH 6LJQDWXUHQ LQGHU%RGHQPDJQHWIHOG
VW|UXQJHLQH:HVWZlUWVEHZHJXQJDXI8QVHUH(UJHEQLVYHUWHLOXQJHQHUVFKHLQHQLQGLHVHP
/LFKWDOVRDOV6FKQDSSVFKXGHVPLWGLHVHU3RODUOLFKWIRUPYHUEXQGHQHQLRQRVSKlULVFKHQ
6WURPV\VWHPV
$EVFKOLHHQGVROOGLH$UWXQG:HLVHZLHGLHFKDUDNWHULVWLVFKH6LJQDWXUGHU%RGHQ
PDJQHWIHOGVW|UXQJGXUFKGDV6WURPV\VWHPHU]HXJWZLUGGXUFKHLQH$XIVSDOWXQJGHVVHO
EHQ LQ VHLQHQ LP$QDO\VHJHELHW VRZRKOGLYHUJHQ] DOV DXFK URWDWLRQVIUHLHQ  GHQ
GXUFK’LYHUJHQ]HQLP$QDO\VHJHELHWYHUXUVDFKWHQURWDWLRQVIUHLHQ XQGGHQGXUFK
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

5RWDWLRQHQLP$QDO\VHJHELHWYHUXUVDFKWHQGLYHUJHQ]IUHLHQ $QWHLOXQWHUVXFKWZHUGHQ
YJO$EVFKQLWW:LHVFKRQLQGLHVHP$EVFKQLWWVHLQRFKPDOVH[SOL]LWGDUDXIKLQJH
ZLHVHQGDGLHREHQHUZlKQWHQ7HLOVWURPV\VWHPHLDQLFKWHLQ]HOQSK\VLNDOLVFKUHDOH
6WURPV\VWHPHLQGHP6LQQHVLQGGDGDV2KP•VFKH*HVHW]QDFK*OXQWHU9HUZHQ
GXQJGHVJHVDPWHQHOHNWULVFKHQ)HOGHV DXIVLHDQJHZDQGWZHUGHQNDQQDOOHUGLQJVNDQQ
IU LPPHUHLQH$XIVSDOWXQJ DQJHJHEHQZHUGHQVRGDIU
MHGHVGHU7HLOVWURPV\VWHPHXQWHU)HVWKDOWHQYRQ XQG HLQ2KP•VFKHV*HVHW]PLW
HLQHP GHU  L  JHIXQGHQ ZHUGHQ NDQQ GLHVH SDUWLHOOHQ HOHNWULVFKHQ )HOGHU
ZHLVHQMHGRFKLDHUKHEOLFKH5RWDWLRQHQDXI’HU:HUWGLHVHU7HLOVWURPV\VWHPHOLHJWKLHU
GDULQGDVLHHLQHP|JOLFKH$XIVSDOWXQJYRQ GDUVWHOOHQGLHXQPLWWHOEDU$XIVFKOX
EHUGLH=XVDPPHQVHW]XQJGHU6WUXNWXUGHUlTXLYDOHQWHQ6WU|PHXQGGDPLWGHU0DJQHW
IHOGVW|UXQJJLEW
’DV7HLOVWURPV\VWHP ]HLJWELVDXIHLQ]HOQHQXPHULVFKH8QJHQDXLJNHLWHQHLQUHFKW
KRPRJHQHQZHVWZlUWLJHV6WURPV\VWHPPLW6WURPVWlUNHQYRQLP0LWWHOFDP$P
(VHU]HXJWDP%RGHQHLQHQRUGZlUWLJH0DJQHWIHOGVW|UXQJYRQLP0LWWHOHWZDQ7
ZHOFKHU:HUWUHFKWJXWPLWGHU$PSOLWXGHGHVYRUXQGXQPLWWHOEDUQDFKGHUPLWGHPKLHU
XQWHUVXFKWHQ(UHLJQLVYHUEXQGHQHQ9HUVWlUNXQJYRUKDQGHQHQJOHLFKI|UPLJHQ:HVWMHWV
EHUHLQVWLPPW’LHVHV6WURPV\VWHPNDQQDOVRDOV¯+LQWHUJUXQGV\VWHPµEHWUDFKWHWZHU
GHQYRUGHPGDV(UHLJQLVVWDWWILQGHWZHOFKHVGXUFKGLH7HLOVWURPV\VWHPH $EE
XQG $EEFKDUDNWHULVLHUWLVW6RZHLWVLHYRQ4XHOOHQDXHUKDOEGHV$QDO\VHJHELH
WHVHU]HXJWZLUGLVWDOOHUGLQJVDXFKGLH9HUVWlUNXQJGHV:HVWMHWVGXUFKGDV(UHLJQLVLQ
HQWKDOWHQ ZLUGGXUFKLQVGZHVWOLFKH5LFKWXQJIOLHHQGH6WU|PH]ZLVFKHQGHQ
5HJLRQHQGHUVWDUNHQDEZlUWVXQGDXIZlUWVIOLHHQGHQ)$&VLP]HQWUDOHQ1RUGHQE]Z
6GZHVWHQGHV$QDO\VHJHELHWHVYJO$EEGRPLQLHUWGLH6WURPVWlUNHQELV]X
P$PHUUHLFKHQ’LHVH6WU|PHVLQGGDPLWHUKHEOLFKVWlUNHUDOVGLHGHV7HLOVWURPV\VWHPV
ZHOFKHQXU6WURPVWlUNHQELV]XP$PDXIZHLVHQ’D ]XVDPPHQPLWGHQPLW
LKPYHUEXQGHQHQ)$&VNHLQ0DJQHWIHOGXQWHUKDOEGHU,RQRVSKlUHHU]HXJWYJO$EVFKQLWW
 LVW VRPLWGHUJU|WH7HLOGHUPLWGHP(UHLJQLVYHUEXQGHQHQ ,RQRVSKlUHQVWU|PH
ERGHQPDJQHWLVFK ¯XQVLFKWEDUµ ,P7HLOVWURPV\VWHP  VLQG GDJHJHQ GLH W\SLVFKHQ
GXUFKGDV(UHLJQLV DXIGHQ:HVWMHW DXIJHSUlJWHQ6LJQDWXUHQGHU lTXLYDOHQWHQ6WU|PH
YHUWUHWHQ6RLVWVHKUGHXWOLFKGLHEHREDFKWHWH1RUGDEOHQNXQJGLHVHU6WU|PHDPXQG
/lQJHQJUDGHUNHQQEDUXQGDXFKGLH:LUEHOVWUXNWXULP6GZHVWEHUHLFKGHV8QWHUVX
FKXQJVJHELHWHVZLUGUHSUlVHQWLHUW
=XVDPPHQIDVVHQGNDQQGDVKLHUDQDO\VLHUWH(UHLJQLVVREHVFKULHEHQZHUGHQ$P
’H]HPEHUHLQHPYRQVHKUVWDUNHUPDJQHWLVFKHU$NWLYLWlWJHSUlJWHQ7DJWULWW
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  ,P $QDO\VHJHELHW VRZRKO GLYHUJHQ] DOV DXFK URWDWLRQVIUHLH 6WU|PH 
$EE  1XU GXUFK 'LYHUJHQ]HQ LP $QDO\VHJHELHW HU]HXJWH 6WU|PH 
0LQXWHQQDFKHLQHP3RODUOLFKWDXVEUXFKLPZHVWZlUWLJHQ(OHNWURMHWIUHWZD0LQXWHQ
HLQH PLW HLQHU GLVNUHWHQ 3RODUOLFKWIRUP YHUEXQGHQH XQGPLW FD  NPV ZHVWZlUWV
]LHKHQGH6W|UXQJDXIGLHKLHUQDKHLKUHP+|KHSXQNWXP87XQWHUVXFKWZXUGH
’LH6W|UXQJHUZHLVWVLFKDOVVHKUVWDUNHORQJLWXGLQDOHOHLFKWLQ1RUGZHVW6GRVW5LFK
3-
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  1XU GXUFK 5RWDWLRQHQ LP $QDO\VHJHELHW HU]HXJWH 6WU|PH 
WXQJ DEJHOHQNWH/HLWIlKLJNHLWVHUK|KXQJDXI:HUWHELVEHU6 DQGHUHQ5lQGHUQ
H[WUHPVWDUNHIHOGSDUDOOHOH6WU|PHYRQELV]X$NP DEZlUWVIOLHHQGH)$&VE]Z
$NP  DXIZlUWV IOLHHQGH)$&VYRUOLHJHQZREHL OHW]WHUH REJOHLFKQXUWHLOZHLVH LP
$QDO\VHJHELHWSUlVHQWVWlUNHUNRQ]HQWULHUW]XVHLQVFKHLQHQXQGGXUFKLQGLH,RQRVSKl
UHHLQIDOOHQGHKRFKHQHUJHWLVFKH(OHNWURQHQHLQHUPLWWOHUHQNLQHWLVFKHQ(QHUJLHYRQFD
NH9JHWUDJHQZHUGHQ’LHVHKRFKHQHUJHWLVFKHQ(OHNWURQHQGUIWHQDXFKIUGLHKRKHQ
:HUWHYRQ LQQHUKDOEGHU3RODUOLFKWIRUPYHUDQWZRUWOLFKVHLQ’LHORQJLWXGLQDOH)RUP
GHU/HLWIlKLJNHLWVHUK|KXQJVSLHJHOWVLFKLQGHU3RODUOLFKWIRUPZLGHU’HUJU|WH7HLOGHV
6WURPV\VWHPHV GHU 6W|UXQJ LVW ERGHQPDJQHWLVFK ¯XQVLFKWEDUµ ’HU ERGHQPDJQHWLVFK
¯VLFKWEDUHµ7HLOGHV6W|UVWURPV\VWHPVHU]HXJWQHEHQHLQHU9HUVWlUNXQJGHVSUlH[LVWHQWHQ
:HVWMHWVHLQH1RUGDEOHQNXQJGHUlTXLYDOHQWHQ6WU|PH|VWOLFKGHU/HLWIlKLJNHLWVHUK|KXQJ
XQGHLQH:LUEHOVWUXNWXULP*HJHQXKU]HLJHUVLQQVGOLFKYRQLKU
+LQVLFKWOLFKGHU LQGHU(LQOHLWXQJJHVWHOOWHQ)UDJHVWHOOXQJGHU$QZHQGEDUNHLWGHU
&KDUDNWHULVWLNHQPHWKRGH OlW VLFK IHVWKDOWHQ GD LPXQWHUVXFKWHQ(UHLJQLV WURW] GHV
UHFKWKRPRJHQHQHOHNWULVFKHQ)HOGHVXQGGHVGDUDXVUHVXOWLHUHQGHQ9HUEOHLEHQVHLQHV
QLFKWXQZHVHQWOLFKHQ7HLOHVGHUPLWGHPXQEHNDQQWHQ5DQGZHUWIU YHUEXQGHQHQ
8QVLFKHUKHLWIUGLH/|VXQJGLHPDUNDQWH6WUXNWXUGHU/HLWIlKLJNHLW]XYHUOlVVLJEHVWLPPW
ZHUGHQNRQQWH(LQVROFKHV9HUKDOWHQZLUGDEHUQXUGDGXUFKHUP|JOLFKWGDLPYRUOLH
JHQGHQ)DOO HLQH H[WUHPJURH/HLWIlKLJNHLWVlQGHUXQJ LP$QDO\VHJHELHW GLH JHQDQQWH
8QVLFKHUKHLWPDUJLQDOLVLHUW
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

 (UHLJQLV PLW ’DWHQ GHU ,0$*( XQG *U|QODQG0DJQHWRPHWHUNHWWHQ VRZLH GHV
6XSHU’$515DGDUV
 9HUVWlUNWH .RQYHNWLRQ LP 1DFKPLWWDJVHNWRU ZlKUHQG HLQHV 7HLOVWXUPHV LP
0LWWHUQDFKWVHNWRUDP0lU]
=ZLVFKHQ87XQGHWZD87UHJLVWULHUWHQGLHQDKHGHU3RODUOLFKW]RQH
JHOHJHQHQ0DJQHWRPHWHUVWDWLRQHQGHU000DJQHWRPHWHUNHWWH<XPRWRHWDO
DP0lU]HLQHQYRQGHU6LJQDWXUKHUGHXWOLFKHQYRQGHUERGHQPDJQHWL
VFKHQ6W|UDPSOLWXGHPLWELVFDQ7DEHUHKHUPlLJVWDUNHQ7HLOVWXUPHLQVDW]’LHIU
HLQHZHVWZDUGWUDYHOLQJVXUJH:76W\SLVFKH0DJQHWIHOGVLJQDWXUHLQHVVWDUNHQ$EIDOOHQV
GHU+.RPSRQHQWHDXIQHJDWLYH:HUWHYHUEXQGHQPLWHLQHPNXU]HQ$QVWLHJXQGGDUDXI
IROJHQGHP$EIDOOHQGHU’.RPSRQHQWH]%2SJHQRRUWKHWDOWULWW]XQlFKVWEHL
GHU |VWOLFKVWHQ GHU HUZlKQWHQ 0DJQHWRPHWHUVWDWLRQHQ .RW]HEXH LQ $ODVND
.27  XPHWZD87HQWVSUHFKHQG0/7DXIXP
GDQQZHQLJH0LQXWHQVSlWHULQQDFK:HVWHQZDQGHUQGHU$EIROJHLQPHKUHUHQRVWVLELUL
VFKHQ6WDWLRQHQ]XHUVFKHLQHQELVVLHXPFD87HQWVSUHFKHQG0/7GLH
ZHVWOLFKVWH6WDWLRQ7L[LH7,;  HUUHLFKWKDW.XU]QDFK
87JHKWGLHERGHQPDJQHWLVFKH6W|UXQJDQDOOHQ6WDWLRQHQDXIGDVXQJHVW|UWH1LYHDX
]XUFN0LWGHP$QVWLHJGHUPDJQHWLVFKHQ$NWLYLWlWNRQVLVWHQWLVWGLH%HREDFKWXQJGHV
6DWHOOLWHQ:,1’]%6ODYLQHWDOHLQHUYRQSRVLWLYDXIQHJDWLYZHFKVHOQGHQ% ]
.RPSRQHQWHGHVLQWHUSODQHWDUHQ0DJQHWIHOGHV,0)XP87’DGHU6DWHOOLWEHL
;  5 XQG<  5 SRVLWLRQLHUWZDUZUGHGLHVHbQGHUXQJGHV ,0)EHL*60 ( *60 (
HLQHUJHVFKlW]WHQ)RUWSIODQ]XQJVGDXHUYRQGHU3RVLWLRQGHV6DWHOOLWHQELV]XU0DJQHWR
SDXVHYRQ0LQXWHQOHW]WHUHDOVRXPHWZD87HUUHLFKHQ’LH% .RPSRQHQWH\
GHV,0)ZDUZlKUHQGGHVJDQ]HQ(UHLJQLVVHVQHJDWLY7LP<HRPDQSHUV|QOLFKH.RUUH
VSRQGHQ]
’LHVHLP0LWWHUQDFKWVHNWRUVWDWWILQGHQGHWHLOVWXUPEHGLQJWH9HUVWlUNXQJJHKWHLQKHU
PLW HLQHU ]HLWJOHLFKHQ ERGHQPDJQHWLVFKHQ 9HUVWlUNXQJ LP1DFKPLWWDJVHNWRU ’D IU
GLHVHV(UHLJQLVQXUGDV|VWOLFKVWHDXFK¯&87/$66µJHQDQQWH6XSHU’$515DGDUSDDU
QHQQHQVZHUWH 5FNVWUHXXQJ HPSIlQJW YJO $EE  VLQG KLHU LPZHLWHUHQ QXU GLH
Q|UGOLFKHQ6WDWLRQHQGHU,0$*(0DJQHWRPHWHUNHWWHXQGGLHDQGHU2VWNVWH*U|QODQGV
JHOHJHQHQ 6WDWLRQHQ GHU *U|QODQG0DJQHWRPHWHUNHWWHQ YRQ %HODQJ EHL GHQHQ GLHVH
9HUVWlUNXQJ]ZLVFKHQ87XQGHWZD87HQWVSUHFKHQGGHP,QWHUYDOOYRQ
0/7ELV0/7DXI6SLW]EHUJHQXQG0/7ELV0/7EHL
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

%UHLWH DQGHU 2VWNVWH*U|QODQGVPD[LPDOH$PSOLWXGHQYRQ FD  Q7 DQQLPPW
’LHVH QXU PlLJ VWDUNHQ ERGHQPDJQHWLVFKHQ 9DULDWLRQHQ VSLHJHOQ VLFK LQ QLHGULJHQ
:HUWHQGHV.S,QGH[YRQ IUGDV,QWHUYDOO87XQG IUGDVIROJHQGH,QWHUYDOO
 
YRQ87ZLGHU
8UVSUQJOLFK ZXUGH GLHVHV (UHLJQLV DXVJHZlKOW ZHLO GLH 6XSHU’$51’DWHQ GHV
HOHNWULVFKHQ )HOGHV ZlKUHQG GHV JHQDQQWHQ =HLWLQWHUYDOOHV LP 6GHQ GHV 5DGDUPH
JHELHWHVPHKUHUH]7LQ,QWHUYDOOHQYRQQXU0LQXWHQDXIHLQDQGHUIROJHQGH’UHKXQ
JHQYRQ )HOG9HNWRUSRSXODWLRQHQXP]HLJWHQXQGVRPLWDXIHLQHVFKQHOOH8P
VWUXNWXULHUXQJGHVLRQRVSKlULVFKHQ.RQYHNWLRQVPXVWHUVLQGLHVHP%HUHLFKKLQGHXWHWHQ
’XUFKHLQHQYRP$XWRUGXUFKJHIKUWHQ9HUJOHLFKPLWGHQEHVDJWHQ0DJQHWIHOGGDWHQ
ZHOFKH LQ GHQVHOEHQ ,QWHUYDOOHQ NHLQH ZHVHQWOLFKH bQGHUXQJ DXIZHLVHQ VWHOOWHQ VLFK
GLHVHV )HOG9HNWRUHQMHGRFKDOVIUDJZUGLJKHUDXVXQGZXUGHQYRP&87/$667HDP
ZHQLJVSlWHUDOV)ROJHHLQHVWHFKQLVFKHQ)HKOHUVDQHLQHUGHU$QWHQQHQGHULVOlQGLVFKHQ
5DGDUVWDWLRQHUNDQQW7LP<HRPDQSHUV|QOLFKH0LWWHLOXQJ’LHVHU)HKOHULVWMHGRFKQXU
IUGLH9HNWRUHQLQGHUJHQDQQWHQ5HJLRQUHOHYDQWXQGKDWNHLQH$XVZLUNXQJHQDXIGLH
EULJHQ0HZHUWH
2EZRKOPLWGHU(UNHQQWQLVGLHVHV)HKOHUVGLH5HOHYDQ]GHV(UHLJQLVVHVKLQVLFKWOLFK
JHRSK\VLNDOLVFKHU6FKOXIROJHUXQJHQGHXWOLFKDEQLPPWGDHVVLFKQXQPHKUDOVHLQUHFKW
VWDWLRQlUHVXQGQXU]ZLVFKHQ]HLWOLFKVLFKYHUVWlUNHQGHVXQGGDQQZLHGHUDEVFKZlFKHQGHV
.RQYHNWLRQVPXVWHUGDUVWHOOWVROOHVKLHUNXU]DQKDQGHLQHV(LQ]HO]HLWVFKULWWHVXP
87DQDO\VLHUWZHUGHQXPGLH0|JOLFKNHLWGHU$QZHQGXQJGHU&KDUDNWHULVWLNHQPHWKRGH
DXIGLHVH$UWGHU(LQJDEHGDWHQVlW]HIU XQG ]XXQWHUVXFKHQ+LQ]XNRPPWGD
ELVODQJ  P|JOLFKHUZHLVH GXUFK GLH GHU]HLWLJH ]HLWOLFKH 1lKH ]XP VRODUHQ0LQLPXP
EHGLQJW  VLFK NHLQH (UHLJQLVVH DQELHWHQ IU GLH JXWH 5FNVWUHXXQJ YRQ DOOHQ GUHL
6XSHU’$515DGDUSDDUHQ YHUIJEDU ZlUH 7LP <HRPDQ XQG 5D\PRQG *UHHQZDOG
SHUV|QOLFKH.RUUHVSRQGHQ]
(LQZHVHQWOLFKHV3UREOHPXQVHUHU(LQJDEHGDWHQVlW]HZLUGXQPLWWHOEDUEHLGHU%H
WUDFKWXQJGHUXPJHGUHKWHQ9HNWRUHQGHU%RGHQPDJQHWIHOGVW|UXQJ$EE LP
9HUJOHLFK]XGHQ&87/$660HYHNWRUHQGHVHOHNWULVFKHQ)HOGHVIUXQVHUHQ=HLWVFKULWW
$EEGHXWOLFK:lKUHQGGDV=HQWUXPGHV*HELHWHVGHU5DGDUUFNVWUHXXQJEHUGHP
1RUGPHHUOLHJWNODIIWGRUWKLQVLFKWOLFKGHU%RGHQPDJQHWRPHWHUHLQH/lQJHQJUDGH
XPIDVVHQGH’DWHQOFNHGLHRKQHGDV+LQ]XIJHQGHV0HYHNWRUVGHV2EVHUYDWRULXPV
DXI GHU -DQ0D\HQ,QVHO VRJDU /lQJHQJUDGH EUHLW VHLQZUGH$EJHVHKHQ YRQGHU
5HJLRQEHU6SLW]EHUJHQXQGGHU%lUHQLQVHOGLHIQIQRUG|VWOLFKHQ6WDWLRQHQLQ$EE
EHUDQGHQGLH0DJQHWRPHWHUGDWHQDOVRPHKUGLH5DGDUGDWHQDOVGDVLHGLHVHEHUODSSHQ
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  8P  LP 8KU]HLJHUVLQQ JHGUHKWH %RGHQPDJQHWIHOGVW|UXQJHQ JHPHVVHQ
YRQ GHU ,0$*(0DJQHWRPHWHUNHWWH UHFKWV GHQ DQ GHU 2VWNVWH *U|QODQGV
EHILQGOLFKHQ 6WDWLRQHQ GHU *U|QODQG0DJQHWRPHWHUNHWWH OLQNV XQG GHP
2EVHUYDWRULXP DXI GHU -DQ0D\HQ,QVHO PLWWH OLQNV DP  XP  87
$EE  9RQ &87/$66 JHPHVVHQH 'DWHQ GHV LRQRVSKlULVFKHQ HOHNWULVFKHQ
)HOGHV DP   87
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

’LH VLFK DXV GLHVHU 6LWXDWLRQ HUJHEHQGHQ .RQVHTXHQ]HQ IU GLH ZHLWHUH %HDUEHLWXQJ
ZHUGHQZHLWHUXQWHQEHVSURFKHQ+LQVLFKWOLFKGHULQ$EVFKQLWWDXIJHVWHOOWHQ.ULWHULHQ
IUGLH(UHLJQLVDXVZDKOLVWDOVRIHVW]XVWHOOHQGDVRZRKOZLHREHQHUZlKQWGDV.ULWHUL
XP GHU5HOHYDQ] GHU XQWHUVXFKWHQ 6LWXDWLRQZLH DXFK GDV GHUhEHUODSSXQJ GHU(LQ
JDEHPHGDWHQ DQ GHU*UHQ]H ]XU1LFKWHUIOOWKHLW VWHKHQ’LHVZLUG MHGRFK WHLOZHLVH
GDPLWNRPSHQVLHUWGDGDV.ULWHULXPGHUV\VWHPDWLVFKHQ1HXKHLWJXWHUIOOWLVWGDHLQ
8QWHUVXFKXQJVJHELHWGHUKLHUYHUZHQGHWHQ$XVGHKQXQJELVODQJQRFKQLFKWPLWGLUHNWHQ
0HWKRGHQ]XU%HVWLPPXQJ LRQRVSKlULVFKHUHOHNWURG\QDPLVFKHU3DUDPHWHUYHUZHQGHW
ZXUGH
’LH %RGHQPDJQHWRPHWHUGDWHQ ]HLJHQ GDV 9RUKDQGHQVHLQ HLQHV RVWZlUWLJHQ (OHN
WURMHWVVGOLFKHLQHUKLHUDOV¯.RQYHNWLRQVJUHQ]HµEH]HLFKQHWHQ/LQLHDQGHUlKQOLFKZLH
GHUZHVWZlUWLJH(OHNWURMHWQ|UGOLFKGLHVHU/LQLH$PSOLWXGHQELVPD[LPDOQ7HUUHLFKW
’HU2VWMHW]HLJWEHUGHQVGOLFKHQ6WDWLRQHQGHU,0$*(.HWWHGKEHU6NDQGLQDYLHQ
HLQHGHXWOLFKH1RUGDEOHQNXQJDPVG|VWOLFKHQ5DQGLQ$EE’LUHNWDQGHU.RQYHN
WLRQVJUHQ]H]HLJHQGLHXPLP8KU]HLJHUVLQQJHGUHKWHQ9HNWRUHQYRQ LQQ|UGOLFKH
5LFKWXQJ’LHVH*UHQ]HVFKQHLGHWGHQ:HVWUDQGGHV0HJHELHWHVEHLFD%UHLWHXQG
HUUHLFKWGHVVHQ2VWUDQGEHLHWZD%UHLWH’DHVVLFKEHLGLHVHU.RQYHNWLRQVJUHQ]HXP
HLQLQGHUJDQ]HQ/lQJHQDXVGHKQXQJGHV0HJHELHWHVDOVRDXFKLP%HUHLFKGHU’DWHQ
OFNHQLQGHVVHQ0LWWHYRUKDQGHQHV3KlQRPHQKDQGHOWZLUG]XPHLQHQGDGXUFKQDKH
JHOHJWGDGLHVH6WUXNWXULP%HUHLFKGHU0HVWDWLRQHQEHUGDVJHVDPWH=HLWLQWHUYDOOGHV
REHQEHVFKULHEHQHQ(UHLJQLVVHVVWDWLRQlUEOHLEWXQG]XPDQGHUHQGDGXUFKGDVLFKHLQH
HEHQVROFKH*UHQ]HZHQQDXFK]ZLVFKHQGHPXQG%UHLWHQJUDGXQGGDPLWHWZDV
Q|UGOLFKHU DOV LQ GHQ0DJQHWIHOGGDWHQ EHU GHQ JHVDPWHQ /lQJHQEHUHLFK GXUFK GLH
0HGDWHQYRQ ]LHKW$EE6GOLFKGLHVHU*UHQ]H]HLJW LPZHVHQWOLFKHQQDFK
1RUGHQXQGQ|UGOLFKYRQLKUQDFK6GHQZREHLLQEHLGHQ%HUHLFKHQWHLOZHLVHGHXWOLFKH
2VWDEOHQNXQJHQGHU9HNWRUHQ]XHUNHQQHQVLQG  LVWQ|UGOLFKGHU*UHQ]HPLW LP
0LWWHOFDP9PHWZDVJU|HUDOVVGOLFKYRQLKUPLWFDP9P
’LHKLHUEHVFKULHEHQH6LWXDWLRQZHLVWKLQVLFKWOLFKGHU6WUXNWXUYRQ XQG JHZLVVH
bKQOLFKNHLWHQPLWGHUMHQLJHQGHULQ$EVFKQLWWXQWHUVXFKWHQ+DUDQJ’LVNRQWLQXLWlW
+’DXI’HQQRFKNDQQGLHKLHUYRUKDQGHQH.RQYHNWLRQVJUHQ]HQDFKGHU’HILQLWLRQ
YRQ+DUDQJ QLFKW DOV+’EHVFKULHEHQZHUGHQGDGLHVH’HILQLWLRQ DXI HLQHP
1XOOGXUFKJDQJGHU+.RPSRQHQWHHLQHV0DJQHWRPHWHUVDOV)XQNWLRQGHU=HLWEHUXKW
’DXQVHUH.RQYHNWLRQVJUHQ]H LKUH UlXPOLFKH/DJHZlKUHQGGHV(UHLJQLVVHVSUDNWLVFK
QLFKW lQGHUW WULWW KLHU EHL NHLQHU GHU EHWHLOLJWHQ0DJQHWRPHWHUVWDWLRQHQ HLQ VROFKHU
1XOOGXUFKJDQJ DXI (LQZHLWHUHU8QWHUVFKLHG ]X GHU LQ$EVFKQLWW  JHVFKLOGHUWHQ
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

6LWXDWLRQOLHJWGDULQGDKLHUGDVHOHNWULVFKH)HOG$EOHQNXQJHQKDXSWVlFKOLFKLQ2VWULFK
WXQJXQGGRUWLQ:HVWULFKWXQJDXIZHLVW
:UGHQGLH’DWHQYRQ GLUHNWLQGLHGLHVSKHULFDOFDSKDUPRQLFDQDO\VLV6&+$
YJO$EVFKQLWWYHUZHQGHQGHQ3URJUDPPH]XU)HOGWUHQQXQJ)HOGIRUWVHW]XQJXQG
8PUHFKQXQJGHU0DJQHWIHOGVW|UXQJ LQlTXLYDOHQWH6WU|PHHLQJHVSHLVW VRZlUHQDXI
JUXQGGHUJHVFKLOGHUWHQ’DWHQOFNHQGLHKDUPRQLVFKHQ%DVLVIXQNWLRQHQLP=HQWUXPGHV
LQ$EEJH]HLJWHQ*HELHWHVVFKOHFKWGHILQLHUWXQGGLH/|VXQJIU ZUGHGRUW
HUKHEOLFKH6FKZLQJXQJHQDXIZHLVHQ’DKHU LVWHVKLHUQ|WLJ YRU(LQJDEH LQGLHVH
3URJUDPPH]XLQWHUSROLHUHQ8PEHLGLHVHU,QWHUSRODWLRQHLQPLWGHUJHRSK\VLNDOLVFKHQ
6LWXDWLRQHLQHUHWZDJHUDGOLQLJHQ.RQYHNWLRQVJUHQ]HNRQVLVWHQWHV5HVXOWDW]XHU]LHOHQ
ZLUGGLH ,QWHUSRODWLRQPLWWHOV VSKlULVFKHU(OHPHQWDUVWURPV\VWHPHYJO$EVFKQLWW
JHZlKOWXQG3ROHGHU(OHPHQWDUV\VWHPHQXULP%HUHLFK]ZLVFKHQXQG%UHLWHGK
LQ HLQHP GLH .RQYHNWLRQV]RQH XPVFKOLHHQGHQ %UHLWHQVWUHLIHQ ]XJHODVVHQ =XGHP
SURILWLHUWGLH,QWHUSRODWLRQYRQGHU(LJHQVFKDIWGHU0HWKRGHHLQH[SOL]LWURWDWLRQVIUHLHV
9HNWRUIHOGIUGLH+RUL]RQWDONRPSRQHQWHYRQ HUVWHOOHQ]XN|QQHQ’LH,QWHUSRODWLRQ
YRQ DXIHLQ*LWWHUZLUGPLWGHUVHOEHQ0HWKRGHDOOHUGLQJVRKQHGLHEHLGLHVHU9HU
WHLOXQJQLFKWQ|WLJH9RUJDEHGHU3ROHDXIHLQHPEHJUHQ]WHQ6WUHLIHQGXUFKJHIKUW’DLQ
EHLGHQ )lOOHQ EHVRQGHUV DEHU EHL GHU ,QWHUSRODWLRQ YRQ  GLH /|VXQJVPDWUL]HQ
VFKOHFKW NRQGLWLRQLHUWH $QWHLOH DXIZHLVHQZHUGHQ GLHVH GXUFK:DKO YRQ J  ]XU
’HILQLWLRQGLHVHV3DUDPHWHUV VLHKH$EVFKQLWW HOLPLQLHUWZDVJOHLFK]HLWLJ ]XHLQHU
*OlWWXQJVRZLH]XHLQHU OHLFKWHQ$PSOLWXGHQYHUPLQGHUXQJGHU LQWHUSROLHUWHQ9HNWRU
IHOGHUIKUW
’LHUHVXOWLHUHQGHQ*LWWHUYHUWHLOXQJHQIU XQGIU VLQGLQ$EEXQG$EE
 DXI HLQHP *LWWHU GHU $XVGHKQXQJ  PLW  VRZLH
PLW GDUJHVWHOOW,QEHLGHQ9HNWRUIHOGHUQZHUGHQGLH.RQYHN
WLRQVJUHQ]HZLH DXFKGLHEULJHQ6WUXNWXUPHUNPDOHGHU JHPHVVHQHQ9HUWHLOXQJHQ LP
ZHVHQWOLFKHQJXWZLHGHUJHJHEHQ$OOHUGLQJVVLQGORNDOH’HWDLOVZLH]%GDV9HUVFKZLQ
GHQGHU1RUGNRPSRQHQWHYRQ DQGHU.RQYHNWLRQVJUHQ]HLP=HQWUXPGHV$QDO\VH
JHELHWHVRGHUVHLQH$PSOLWXGHQYHUULQJHUXQJDP6GUDQG]ZLVFKHQXQG/lQJH
GXUFKGLH0HGDWHQZHGHUYHULIL]LHUQRFKIDOVLIL]LHUEDUXQGN|QQHQDOVRDUWLIL]LHOOVHLQ
=XGHP LVW IHVW]XVWHOOHQGD QDFKGHU ,QWHUSRODWLRQDXIGDV*LWWHUQ|UGOLFKXQG
VGOLFK GHU .RQYHNWLRQVJUHQ]H lKQOLFKH :HUWH DQQLPPW ZDV QHEHQ GHU HUZlKQWHQ
6HW]XQJ GHV 3DUDPHWHUV J YHUPXWOLFK DXI GDV 9RUKDQGHQVHLQ YRQ GXUFK 5RWDWLRQHQ
EHGLQJWHU$QWHLOH LQGHQ0HZHUWHQYRQ ]XUFN]XIKUHQ LVWZHOFKHEHLGHU,QWHU
SRODWLRQ PLW GHU 1HEHQEHGLQJXQJ GHU 5RWDWLRQVIUHLKHLW DEVHSDULHUW ZXUGHQ GD GLH
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  ,RQRVSKlULVFKH lTXLYDOHQWH 6WU|PH DP   87
$EE  $XI HLQ *LWWHU LQWHUSROLHUWHV LRQRVSKlULVFKHV HOHNWULVFKHV )HOG DP 
 87
6XSHU’$510HGDWHQEHUHLQ ,QWHUYDOOYRQ0LQXWHQ LQWHJULHUWZXUGHQXQGGLH
6LWXDWLRQLQVJHVDPWIDVWVWDWLRQlUHUVFKHLQWVLQGNHLQHSK\VLNDOLVFKUHDOHQ5RWDWLRQHQYRQ
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  'LIIHUHQ] ]ZLVFKHQ GHQ 0HYHNWRUHQ YRQ ZLH LQ $EE  XQG GHQ
DXV GHP LQWHUSROLHUWHQ HOHNWULVFKHQ )HOG $EE  DXI GLH 0HSXQNWH  VRZHLW
VLH LP ,QWHUSRODWLRQVJHELHW OLHJHQ  ]XUFNLQWHUSROLHUWHQ )HOG9HNWRUHQ
]XHUZDUWHQ’LH’LIIHUHQ]]ZLVFKHQGHQJHPHVVHQHQ:HUWHQYRQ $EEXQG
GHQYRQGHPLQWHUSROLHUWHQHOHNWULVFKHQ)HOG$EEDXIGLH0HSXQNWH]XUFNLQWHU
SROLHUWHQ:HUWHQ LVW LQ$EEGDUJHVWHOOW’DV/HLWIlKLJNHLWVYHUKlOWQLV ZXUGHHQW
VSUHFKHQGGHUPRGHUDWHQPDJQHWLVFKHQ$NWLYLWlWXQLIRUPDXIGHQ:HUWDEJHVFKlW]W
’LHUHVXOWLHUHQGHQ&KDUDNWHULVWLNHQ]HLJW$EE,P%HUHLFKGHV2VWMHWVYHUODXIHQ
GLH&KDUDNWHULVWLNHQLQ1RUGZHVW6GRVW5LFKWXQJQDFKGHPVLHHLQHQ&KDUDNWHULVWLNHQ
VWUHLIHQGHUVLFKHQWODQJGHULPHOHNWULVFKHQ)HOGYRUKDQGHQHQ.RQYHNWLRQVJUHQ]H]LHKW
YJO$EE LQ VGOLFKH5LFKWXQJYHUODVVHQKDEHQ1|UGOLFKGLHVHV6WUHLIHQV LVWGLH
1HLJXQJGHU&KDUDNWHULVWLNHQ JHJHQGLH/lQJHQNUHLVH VWlUNHU EHYRU VLHGDV8QWHUVX
FKXQJVJHELHW DP1RUGUDQG LQ QRUGZHVWOLFKH5LFKWXQJ YHUODVVHQ:HJHQ GHUPLW GHU
’LYHUJHQ]YRQ E]Z DQGHP&KDUDNWHULVWLNHQVWUHLIHQYHUEXQGHQHQ$XIIlFKHUXQJGHU
&KDUDNWHULVWLNHQEHWUlJWGHU$QWHLOGHVEHHLQIOXVVHQGHQ5DQGHVDPJHVDPWHQ5DQGQXU
FD(VLVWLQWHUHVVDQWIHVW]XVWHOOHQGDGDV0XVWHUXQVHUHU&KDUDNWHULVWLNHQJXWPLW
GHPGHVLQ.DSLWHOHUVWHOOWHQ0RGHOOHVGHUQ|UGOLFKHQ3RODUOLFKW]RQHLPVHOEHQ6HNWRU
EHUHLQVWLPPW’DGDV*HELHWLQ$EEXP87HWZDGHQ%HUHLFK]ZLVFKHQ
0/7XQG0/7EHUGHFNWLVWEHLGHP9HUJOHLFKGHU&KDUDNWHULVWLNHQGHVHUZlKQ
WHQ0RGHOOHVLQ$EEGHU/lQJHQEHUHLFK]ZLVFKHQFDXQG/lQJH]XEHWUDFK
WHQ’RUWLVWHLQ]ZLVFKHQXQG%UHLWHDOVRDXIJUXQGGHULQGHP0RGHOOVWlUNHU
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  5HVXOWLHUHQGH &KDUDNWHULVWLNHQ
$EE  5HVXOWLHUHQGH +DOO/HLWIlKLJNHLWVYHUWHLOXQJ LQ 6 DP 1RUGUDQG GHV
8QWHUVXFKXQJVJHELHWHV ZXUGHQ ZHJHQ LP 1RUGZHVWHQ VLFK HUJHEHQGHU
QHJDWLYHU ( :HUWH ]ZHL *LWWHUSXQNWH ZHJJHODVVHQ
+
JHVW|UWHQ 6LWXDWLRQ HWZDVZHLWHU VGOLFK DOV LQ GHP LQ GLHVHQ$EVFKQLWW XQWHUVXFKWHQ
(UHLJQLV HLQ&KDUDNWHULVWLNHQVWUHLIHQ ]X HUNHQQHQ YRQGHPDXVGLH&KDUDNWHULVWLNHQ
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

QDFK6GHQPLWJHQDXGHUVHOEHQ2VWDEOHQNXQJZLHLQ$EEXQGQDFK1RUGZHVWHQLQ
5LFKWXQJDXIGLH3RONDSSHHEHQIDOOVZLHLQGLHVHU$EELOGXQJPLWVWlUNHUHU1HLJXQJJHJHQ
NRQVWDQWH/lQJHDE]ZHLJHQ
’LHREHQHUZlKQWHJURH’LYHUJHQ]YRQ DQGHP&KDUDNWHULVWLNHQVWUHLIHQIKUW
lKQOLFKZLHEHLGHP$QZHQGXQJVEHLVSLHODQKDQGHLQHU+DUDQJ’LVNRQWLQXLWlW$EVFKQLWW
GD]XGDGLH’LIIHUHQ]]ZLVFKHQGHUREHUHQXQGXQWHUHQ$EVFKlW]XQJIU ELV
DXINOHLQH%HUHLFKHHQWODQJGHULP$QDO\VHJHELHWNXU]HQ&KDUDNWHULVWLNHQLP6GZHVWHQ
XQG1RUGRVWHQGXUFKJHKHQGNOHLQHUDOV6 LVW$OOHUGLQJV WUHWHQ LP1RUGZHVWHQGHV
$QDO\VHJHELHWHVLQHLQHU5HJLRQLQGHUGLH’LIIHUHQ]]ZLVFKHQGLHVHQEHLGHQ$EVFKlW
]XQJHQYHUQDFKOlVVLJEDULVWOHLFKWQHJDWLYH+DOO/HLWIlKLJNHLWHQDXIZDVDXIGXUFKGLH
,QWHUSRODWLRQYHUXUVDFKWH,QNRQVLVWHQ]HQLQGHQ(LQJDEHYHUWHLOXQJHQVFKOLHHQOlW:LU
EHVFKUlQNHQXQVGDKHULQ$EEIUGLHUHVXOWLHUHQGH9HUWHLOXQJIU DXIHLQLP
1RUGHQ XP ]ZHL XQG DQ GHQ DQGHUHQ 5lQGHUQ XP HLQHQ *LWWHUSXQNW YHUNOHLQHUWHV
*HELHWZRGXUFKGLHHUZlKQWHQLQNRQVLVWHQWHQ%HUHLFKHZLHDXFKGLHMHQLJHQPLWQLFKW
YHUQDFKOlVVLJEDUHQ’LIIHUHQ]HQ]ZLVFKHQGLHVHQEHLGHQ$EVFKlW]XQJHQDXVJHNODPPHUW
ZHUGHQXQGVWHOOHQLPYHUEOHLEHQGHQ*HELHWZLHGHUGHQ0LWWHOZHUW]ZLVFKHQGHQEHLGHQ
$EVFKlW]XQJHQGDU*HQHUHOOLVWHLQNRQWLQXLHUOLFKHV$EQHKPHQYRQ YRQ:HUWHQXP
6LP6GHQGHVLQ$EEJH]HLJWHQ*HELHWHVDXIVHKUNOHLQH:HUWH]ZLVFKHQ6XQG
6 LQGHVVHQ1RUGHQ]XHUNHQQHQ’LHVH6LWXDWLRQOHJWGLH9HUPXWXQJQDKHGDGLH
/HLWIlKLJNHLWLQGLHVHP(UHLJQLVLPZHVHQWOLFKHQGXUFKGHQ89$QWHLOGHUVRODUHQ(LQ
VWUDKOXQJ XQGZHQLJHU GXUFK GHQ (IIHNW LQ GLH ,RQRVSKlUH HLQIDOOHQGHU 3DUWLNHO YHU
XUVDFKWVHLQN|QQWH’DV$EVLQNHQYRQ DP6GUDQG]ZLVFKHQXQG/lQJHLVW
PLWGHUREHQHUZlKQWHQ9HUULQJHUXQJYRQ LPVHOEHQ*HELHWYHUNQSIWXQGNDQQ
ZLH GLHVH GXUFK ,QWHUSRODWLRQVXQJHQDXLJNHLWHQ GHU (LQJDEHYHUWHLOXQJHQ EHGLQJW VHLQ
,QVJHVDPWGUIWHGLHUHVXOWLHUHQGH9HUWHLOXQJIU HLQHYHUQQIWLJH5HSUlVHQWDWLRQGHU
JURUlXPLJHQ6WUXNWXUGLHVHU*U|HGDUVWHOOHQMHGRFKVLQGORNDOH’HWDLOVZLHGDVREHQ
HUZlKQWH RGHUZLH GHU:HVW2VW*UDGLHQW LQ GHU1lKH YRQ   QLFKW
DXVUHLFKHQGGXUFKGLH0HGDWHQXQWHUVWW]WXQGVROOWHQGDKHUEHLHLQHU,QWHUSUHWDWLRQ
GHU(UJHEQLVVHQLFKWPLW]XJURHP*HZLFKWEHOHJWZHUGHQ
$XVGHPVHOEHQ*UXQGHZHUGHQZLUKLHUDXIHLQHHLQJHKHQGH$QDO\VHGHVUHVXOWLHUHQ
GHQ LRQRVSKlULVFKHQ 6WURPV\VWHPV YHU]LFKWHQ XQG XQV PLW HLQHU %HVFKUHLEXQJ GHU
9HUWHLOXQJHQIU $EEXQG $EEEHJQJHQ6GOLFKGHU.RQYHNWLRQVJUHQ]H
]HLJW HLQHQRVWZlUWLJHQ(OHNWURMHWPLWGHXWOLFKHU1RUGDEOHQNXQJZlKUHQGGLH6WU|PH
Q|UGOLFKGLHVHU*UHQ]HDXIJUXQGGHUGRUWJHULQJHQ/HLWIlKLJNHLWHQVFKZDFKDXVJHSUlJW
VLQG’LH9HUWHLOXQJ YRQ ZLUG GXUFK GDV$EIOLHHQ GHU DQ GHU.RQYHNWLRQVJUHQ]H
.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

$EE  5HVXOWLHUHQGH KRUL]RQWDOH ,RQRVSKlUHQVWU|PH
$EE  5HVXOWLHUHQGH IHOGSDUDOOHOH 6WU|PH
DQJHODQJWHQ 6WU|PH GHV 2VWMHWV LQ GLH0DJQHWRVSKlUH GRPLQLHUW ZRGXUFK DQ MHQHU
IHOGSDUDOOHOH6WU|PHYRQELV]X$NP DXIWUHWHQ’LH)$&VDP6GUDQGGHV8QWHUVX
FKXQJVJHELHWHV LQVEHVRQGHUH GLH DEZlUWV JHULFKWHWHQ EHL  XQG  /lQJH VLQG ]XU
(
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.DSLWHO  $QZHQGXQJHQ DQKDQG YRQ 0HGDWHQ

+DXSWVDFKHGXUFKGLHREHQHUZlKQWHYHUPXWOLFKDUWLIL]LHOOH/HLWIlKLJNHLWVHUQLHGULJXQJ
YHUXUVDFKW’HU6FKZHUSXQNWGHU)$&VLQ%UHLWHQULFKWXQJHUVFKHLQWKLHUDQDORJ]XGHU
LQ$EVFKQLWWDQDO\VLHUWHQ+DUDQJ’LVNRQWLQXLWlWQlKHU]XGHUPDJQHWLVFKDOV]X
GHUHOHNWULVFKGHILQLHUWHQ.RQYHNWLRQVJUHQ]H
+LQVLFKWOLFKGHUPHWKRGLVFKHQ)UDJHVWHOOXQJOlWVLFK]XVDPPHQIDVVHQGIHVWVWHOOHQ
GDHLQH6WUXNWXUGHU(LQJDEHGDWHQVlW]HZLHEHLGHPKLHUXQWHUVXFKWHQ(UHLJQLVDOVRQXU
’DWHQHLQHV6XSHU’$515DGDUSDDUHVGHVVHQ0HYHNWRUHQLPZHVHQWOLFKHQEHUGHP
2]HDQOLHJHQXQGYRQGHQ0DJQHWIHOGGDWHQQXUEHUDQGHWZHUGHQIUGLH$QZHQGXQJ
GHU&KDUDNWHULVWLNHQPHWKRGHJHQHUHOOQLFKWJXWJHHLJQHWLVWZHLOGLH8QVLFKHUKHLWHQLQ
GHQLQWHUSROLHUWHQ(LQJDEHYHUWHLOXQJHQIUGLH0HWKRGHLP%HUHLFKGHU’DWHQOFNHQ]X
JUR VLQG =ZDU NRQQWHQ ZLU KLHU DXIJUXQG GHU 6WDWLRQDULWlW GHU JHRSK\VLNDOLVFKHQ
6LWXDWLRQPLWHLQHURUWVIHVWHQ.RQYHNWLRQVJUHQ]HLPJURHQSODXVLEOH(LQJDEHYHUWHLOXQJHQ
XQGDXFKHLQLPZHVHQWOLFKHQUHDOLVWLVFKHV5HVXOWDWIUGLH9HUWHLOXQJYRQ XQGGHV
LRQRVSKlULVFKHQ 6WURPV\VWHPHV HU]LHOHQ MHGRFK N|QQHQ GLH 5HVXOWDWH DXIJUXQG GHU
8QVLFKHUKHLWHQQLFKWVRLP’HWDLOGLVNXWLHUWZHUGHQZLHLQGHQYRULJHQ$QZHQGXQJVEHL
VSLHOHQ=XGHPZlUHHVLP)DOOHHLQHUG\QDPLVFKHUHQ6LWXDWLRQDOVGHUKLHUDQDO\VLHUWHQ
PLW JOHLFK VWUXNWXULHUWHQ (LQJDEHGDWHQVlW]HQ VHKU IUDJOLFK RE HLQH YHUQQIWLJH ,QWHU
SRODWLRQGHU(LQJDEHYHUWHLOXQJHQP|JOLFKZlUH(VVHLMHGRFKEHPHUNWGDGLHPLWGHQ
’DWHQOFNHQLQGHQ0DJQHWIHOGGDWHQDXIWUHWHQGHQ3UREOHPHHUKHEOLFKYHUULQJHUWZUGHQ
ZHQQ0HGDWHQYRQDOOHQGUHL6XSHU’$515DGDUSDDUHQYRUOlJHQGDGDQQGHU*LWWHU
SXQNWDEVWDQGYHUJU|HUWZHUGHQN|QQWHXQGGLH6NDOHQOlQJHGHU’DWHQOFNHQUHODWLY]XU
6NDOHQOlQJHGHVJHVDPWHQ8QWHUVXFKXQJVJHELHWHVGHXWOLFKNOHLQHUZlUH
=XU LQKDOWOLFKHQ)UDJHVWHOOXQJNDQQ IHVWJHKDOWHQZHUGHQGDXQVHU(UJHEQLV YRQ
QDFK1RUGHQKLQDOOPlKOLFKDEQHKPHQGHQ/HLWIlKLJNHLWHQLQGHU*U|HQRUGQXQJYRQELV
]X6DP6GUDQGGHV$QDO\VHJHELHWHV]XPHLQHQJXWPLWGHPQXUPRGHUDWJHVW|UWHQ
ERGHQPDJQHWLVFKHQ &KDUDNWHU GHV (UHLJQLVVHV EHUHLQVWLPPW ]XP DQGHUHQ HLQH LP
ZHVHQWOLFKHQGXUFKGHQ89$QWHLOGHU6RQQHQVWUDKOXQJHU]HXJWH/HLWIlKLJNHLWDQGHXWHQ
N|QQWH(LQP|JOLFKHV6]HQDULRZlUHDOVRGDDXIJUXQGGHV7HLOVWXUPHVLP0LWWHUQDFKWV
EHUHLFKVLFK]ZDUGLH.RQYHNWLRQXQGGDPLW LP1DFKPLWWDJVHNWRU]HLWJOHLFKPLWGHP
7HLOVWXUP HUK|KHQ GLH 89HU]HXJWHQ /HLWIlKLJNHLWHQ DEHU ZHQQ EHUKDXSW VR QXU
JHULQJIJLJEHHLQIOXWZHUGHQ
.DSLWHO  =XVDPPHQIDVVXQJ 'LVNXVVLRQ $XVEOLFN

=XVDPPHQIDVVXQJ’LVNXVVLRQXQG$XVEOLFN
1DFKHLQLJHQHLQIKUHQGHQKLVWRULVFKHQ%HPHUNXQJHQHLQHUPHWKRGLVFKHQhEHUVLFKW
VRZLHGHU’HILQLWLRQGHU=LHOHGLHVHU$UEHLWLQ.DSLWHOZXUGHLQ.DSLWHOGLH7KHRULH
GHUVSKlULVFKHQ9DULDQWHGHU&KDUDNWHULVWLNHQPHWKRGHHQWZLFNHOWZHOFKHGLHEHVWHKHQGH
NDUWHVLVFKH9DULDQWHGHU0HWKRGH,QKHVWHUHWDO$PP]XU$QZHQ
GXQJDXI8QWHUVXFKXQJVJHELHWHHUZHLWHUWIUGLHGLH.UPPXQJGHU(UGREHUIOlFKHQLFKW
YHUQDFKOlVVLJEDULVW$XIHLQHQhEHUEOLFNLQ$EVFKQLWWIROJHQGZDUGDVZHVHQWOLFKH
5HVXOWDWDXV$EVFKQLWWGDXQVHUH0RGHOODQQDKPHUDGLDOIOLHHQGHUIHOGSDUDOOHOHU
6WU|PHSROZlUWVYRQHWZD%UHLWH]XQXUJHULQJIJLJHQ)HKOHUQVRZRKOKLQVLFKWOLFK
GHU YHUZHQGHWHQ )RUP GHV 2KP•VFKHQ *HVHW]HV DOV DXFK LQ %H]XJ DXI GDV YRQ GHQ
6WU|PHQDP%RGHQHU]HXJWH0DJQHWIHOGIKUW,Q$EVFKQLWWZXUGHGDQQJH]HLJWZLH
DXV GHU %RGHQPDJQHWIHOGVW|UXQJ GLH LRQRVSKlULVFKHQ lTXLYDOHQWHQ 6WU|PH  XQWHU
9HUZHQGXQJ GHU0HWKRGHQ GHU )HOGWUHQQXQJ )HOGIRUWVHW]XQJ XQG 8PUHFKQXQJ GHV
PDJQHWLVFKHQ3RWHQWLDOVXQPLWWHOEDUXQWHUKDOEHLQHU.XJHOVFKDOHLQGLH6WURPIXQNWLRQ
GHU HV HU]HXJHQGHQ DXI GHU 6FKDOH IOLHHQGHQ 6WU|PH  EHUHFKQHW ZHUGHQ N|QQHQ
=HQWUDOHV+LOIVPLWWHOZDUGDEHLGLH¯VSKHULFDOFDSKDUPRQLFDQDO\VLVµ6&+$GLHHLQH
VSKlULVFKHKDUPRQLVFKH$QDO\VHDXI7HLOHQGHU(UGNXJHOHUODXEW$EVFKQLWWHUOlXWHUWH
ZLH HLQ EHOLHELJHV JHJHEHQHV LRQRVSKlULVFKHV 6WURPV\VWHP LQ HLQH 6XSHUSRVLWLRQ DXV
VSKlULVFKHQ (OHPHQWDUVWURPV\VWHPHQ ]HUOHJW ZHUGHQ NDQQ ’D GDV URWDWLRQVIUHLH GHU
EHLGHQ(OHPHQWDUVWURPV\VWHPH]XVDPPHQPLWGHQHVEHJOHLWHQGHQIHOGSDUDOOHOHQ6WU|PHQ
NHLQH0DJQHWIHOGVW|UXQJXQWHUKDOEGHU,RQRVSKlUHHU]HXJWIROJWHGDDXFKGDVJHVDPWH
URWDWLRQVIUHLH6WURPV\VWHPNHLQHVROFKH6W|UXQJYHUXUVDFKWXQGVRPLWGLHlTXLYDOHQWHQ
6WU|PHXQWHUKDOEGHU,RQRVSKlUHLQVSKlULVFKHU*HRPHWULHZLHVFKRQLQNDUWHVLVFKHU
LGHQWLVFKPLWGHPGLYHUJHQ]IUHLHQ$QWHLOGHU,RQRVSKlUHQVWU|PHVLQG=XGHPHUIROJWHLQ
GLHVHP$EVFKQLWWHLQ([NXUVEHUZHLWHUH$QZHQGXQJHQGHU(OHPHQWDUVWURPV\VWHPHXD
DQKDQGGHV0RGHOOHV HLQHV&RZOLQJ.DQDOV$QKDQGGLHVHU$QZHQGXQJHQ ]HLJWH VLFK
DXFKGDGHU9HUVXFKGLH/DJHXQG6WlUNHYRQ)$&VDOOHLQDXVGHU0DJQHWIHOGVW|UXQJ
DP%RGHQ]XEHVWLPPHQLQJURHQ)HKOHUQUHVXOWLHUHQNDQQ1DFKGHPVRPLWGLHJHRPH
WULHDEKlQJLJHQ3UREOHPHJHO|VWZXUGHQNRQQWHQGLH.HUQJOHLFKXQJHQGHU&KDUDNWHULVWL
NHQPHWKRGHDXIJUXQGLKUHVORNDOHQ&KDUDNWHUVLQ$EVFKQLWWJDQ]DQDORJ]XPNDUWHVL
VFKHQ)DOOHQWZLFNHOWZHUGHQ’DGHU8QWHUVFKLHGYHUVFKLHGHQHU*HRPHWULHQLQGLHVHQ
*OHLFKXQJHQXQWHU9RUDXVVHW]XQJGHU/|VEDUNHLWGHU3UREOHPHGHU$EVFKQLWWH
LQ GLHVHQ *HRPHWULHQ  QXU LQ GHU 9HUZHQGXQJ GHU MHZHLOLJHQ PHWULVFKHQ )DNWRUHQ
EHVWHKWZXUGHQGLH(QGJOHLFKXQJHQLQDOOJHPHLQHQNUXPPOLQLJHQ.RRUGLQDWHQIRUPX
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.DSLWHO  =XVDPPHQIDVVXQJ 'LVNXVVLRQ $XVEOLFN

OLHUW 6FKOLHOLFK ZXUGH LQ $EVFKQLWW  JHVRQGHUW GDUDXI KLQJHZLHVHQ GD PLW GHU
&KDUDNWHULVWLNHQPHWKRGH DXFK H[SOL]LW ]HLWDEKlQJLJH 6LWXDWLRQHQ XQWHUVXFKW ZHUGHQ
N|QQHQGD VLH NHLQH$QQDKPHQKLQVLFKWOLFKGHU5RWDWLRQGHV HOHNWULVFKHQ)HOGHV HU
IRUGHUW
.DSLWHO  HQWKlOW HLQHQ hEHUEOLFN EHU HLQLJH DXVJHZlKOWH 0HWKRGHQ ]XU ,QWHU
SRODWLRQYRQ0HGDWHQDXIHLQUHJXOlUHV*LWWHUZLHVLHIUGLH$QZHQGXQJGHU&KDUDNWH
ULVWLNHQPHWKRGHDXIUHDOH’DWHQVlW]H.DSLWHOEHQ|WLJWZHUGHQ1HEHQGHU%HVFKUHL
EXQJ XQG%HZHUWXQJ H[LVWLHUHQGHU0HWKRGHQ LQ%H]XJ DXI LKUH1W]OLFKNHLW EHL YHU
VFKLHGHQDUWLJVWUXNWXULHUWHQ0HGDWHQVlW]HQZXUGHDXFKHLQQHXHV,QWHUSRODWLRQVYHUIDK
UHQ HUVWHOOW GDV DXI GHQ LQ $EVFKQLWW  HQWZLFNHOWHQ VSKlULVFKHQ (OHPHQWDUYHNWRU
V\VWHPHQDXIEDXWXQGGDVH[SOL]LWURWDWLRQVXQGRGHUGLYHUJHQ]IUHLH,QWHUSRODWLRQYRQ
9HNWRUIHOGHUQHUP|JOLFKW
,Q .DSLWHO  HUIROJWH HLQ 7HVW GHU $QZHQGEDUNHLW GHU VSKlULVFKHQ 9DULDQWH GHU
&KDUDNWHULVWLNHQPHWKRGHDQKDQGHLQHV0RGHOOHVGHUPDNURVNRSLVFKHQLRQRVSKlULVFKHQ
(OHNWURG\QDPLNGHUJHVDPWHQQ|UGOLFKHQ3RODUOLFKW]RQHDOVRGHVJU|WHQLQGHU3UD[LV
GHQNEDUHQ $QZHQGXQJVEHUHLFKHV LQGHP EHUSUIW ZXUGH ZLH JXW GLH0HWKRGH GLH
PRGHOOLHUWHQ 9HUWHLOXQJHQ PLW DXV GHP0RGHOO DQDO\WLVFK EHUHFKQHWHQ (LQJDEHGDWHQ
UHSURGX]LHUHQNDQQ’HU7HVWHUJDEHLQHLPZHVHQWOLFKHQVHKUJHQDXH:LHGHUJDEHGHV
0RGHOOHVGXUFKGLH5HVXOWDWHGHU0HWKRGH$OOHUGLQJVWUHWHQHQWODQJHLQLJHUVHKUODQJHU
&KDUDNWHULVWLNHQ XQG LQ %HUHLFKHQ LQ GHQHQ GLH bQGHUXQJVVNDOHQ GHU DQDO\WLVFK EH
UHFKQHWHQ(LQJDEHJU|HQIUGLH0HWKRGHGHXWOLFKNOHLQHUDOVGHUJHZlKOWH*LWWHUSXQNW
DEVWDQGVLQGQXPHULVFKH)HKOHUDXI’HUHQ*U|H LVW LQEHLGHQ)lOOHQGLUHNWPLWGHU
*LWWHUSXQNWGLFKWHGLHLP)DOOHHLQHUUHDOHQ0HVLWXDWLRQYRQGHU’LFKWHGHU0HSXQNWH
EHVWLPPWZUGHNRUUHOLHUW
’LH$QZHQGEDUNHLWGHUVSKlULVFKHQ9DULDQWHGHU&KDUDNWHULVWLNHQPHWKRGHDXIUHDOH
0HGDWHQDOV(LQJDEHGDWHQVlW]HZXUGHDEVFKOLHHQGLQ.DSLWHOJH]HLJW0HWKRGLVFK
ODVVHQ VLFK GLH GUHL $QZHQGXQJVEHLVSLHOH QDFK ]ZHL YHUVFKLHGHQHQ *HVLFKWVSXQNWHQ
XQWHUWHLOHQQlPOLFK
 QDFKGHU6WUXNWXUGHU(LQJDEHGDWHQVlW]HHLQHUVHLWVKLQVLFKWOLFKGHU$Q]DKOXQG
hEHUODSSXQJ GHU0HZHUWH IU   XQG  DQGHUHUVHLWV KLQVLFKWOLFK GHU LP
8QWHUVXFKXQJVJHELHW DXIWUHWHQGHQ DEVROXWHQ :HUWH YRQ 
ZHOFKHGLH*U|HGHVYHUEOHLEHQGHQ$QWHLOHVGHU$EVFKlW]XQJYRQ LQGHU
/|VXQJIU HQWODQJGHU&KDUDNWHULVWLNHQEHVWLPPHQ
%HLGHP$QZHQGXQJVEHLVSLHOHLQHU+DUDQJ’LVNRQWLQXLWlW$EVFKQLWW
ODJVRZRKOHLQHJXWH’DWHQEHUGHFNXQJYRUDOVDXFKOLHIHQIDVWDOOH&KDUDNWHUL
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VWLNHQGXUFK5HJLRQHQPLWJURHP ZRGXUFKHLQVFKQHOOHV$ENOLQJHQGHV
DQIDQJVZHUWDEKlQJLJH7HLOHVGHU/|VXQJIU JHZlKUOHLVWHWLVW6RPLWZDUHQ
GLH(UJHEQLVVHHLQGHXWLJGHWHUPLQLHUWXQGNRQQWHQGHWDLOOLHUWDQDO\VLHUWZHUGHQ
%HL GHQ EHLGHQ IROJHQGHQ$QZHQGXQJVEHLVSLHOHQZDU MHZHLOV HLQH GHU EHLGHQ
HUZlKQWHQ(LJHQVFKDIWHQQLFKWHUIOOW,P)DOOHGHUORQJLWXGLQDOHQ/HLWIlKLJNHLWV
HUK|KXQJ LP ZHVWZlUWLJHQ (OHNWURMHW $EVFKQLWW  ZDU ]ZDU GLH ’DWHQ
EHUGHFNXQJJXWDEHUGXUFKHLQUHODWLYKRPRJHQHV )HOGYHUEOLHEHLQQLFKW
XQZHVHQWOLFKHU7HLOGHVDQIDQJVZHUWDEKlQJLJHQ$QWHLOHVDOV8QVLFKHUKHLWLQGHU
/|VXQJIU ’LHVH8QVLFKHUKHLWZXUGHMHGRFKGXUFKGLHVHKUJURHQ/HLW
IlKLJNHLWVlQGHUXQJHQLP$QDO\VHJHELHWPDUJLQDOLVLHUWVRGDGLH*UDGLHQWHQYRQ
XQGGDPLWPLWGHU(LQVFKUlQNXQJGHU$QQDKPHIUDXFKGLHIHOGSDUDOOHOHQ
6WU|PHJXWGHWHUPLQLHUWVLQGXQGGLHYHUEOHLEHQGH8QVLFKHUKHLWLPLQWHUHVVLHUHQ
GHQ*HELHW UHODWLY]XP*HVDPWEHWUDJGHU/|VXQJJHULQJ LVW%HLGHP$QZHQ
GXQJVEHLVSLHO GHU HUK|KWHQ .RQYHNWLRQ LP 1DFKPLWWDJVHNWRU ZlKUHQG HLQHV
7HLOVWXUPHV LP 0LWWHUQDFKWVHNWRU $EVFKQLWW  ZDU GDJHJHQ GXUFK GDV
9RUKDQGHQVHLQHLQHUJURH:HUWHYRQ EHGLQJHQGHQ.RQYHNWLRQVJUHQ]HLP
8QWHUVXFKXQJVJHELHW HLQ VFKQHOOHV $ENOLQJHQ GHU DQIDQJVZHUWEHGLQJWHQ 8QVL
FKHUKHLWHQWODQJIDVWDOOHU&KDUDNWHULVWLNHQYHUEUJWDEHUYRUDOOHPDXIJUXQGGHU
EHLHLQHUJHVDPWHQ/lQJHQDXVGHKQXQJGHV$QDO\VHJHELHWHVYRQPLW/lQ
JHQJUDGHQ UHODWLY EUHLWHQ’DWHQOFNH LQGHQ0HZHUWHQ IU  HUJDEHQ VLFK
8QVLFKHUKHLWHQEHLGHU ,QWHUSRODWLRQGHU(LQJDEHJU|HQGHU0HWKRGHDXIHLQ
*LWWHUZHOFKHVLFKLQHEHQVROFKHQLQGHQ5HVXOWDWHQQLHGHUVFKODJHQ:lKUHQG
KLHUGLH$EVROXWZHUWHGHU/|VXQJ IU  LQ LKUHUJURUlXPLJHQ6WUXNWXUJXW
GHWHUPLQLHUWHUVFKHLQHQVLQGORNDOH*UDGLHQWHQLQGLHVHU/|VXQJP|JOLFKHUZHLVH
LQWHUSRODWLRQVEHGLQJWH$UWHIDNWH
 QDFKGHU$XVGHKQXQJGHV8QWHUVXFKXQJVJHELHWHV:lKUHQGGLH$QDO\VHJHELHWH
GHU EHLGHQ $QZHQGXQJVEHLVSLHOH XQWHU 9HUZHQGXQJ YRQ 60$ XQG 67$5(
’DWHQ$EVFKQLWWHXQGYRQHLQHU*U|HVLQGGLHQRFKHLQH$QZHQ
GXQJGHUNDUWHVLVFKHQ9DULDQWHGHU&KDUDNWHULVWLNHQPHWKRGHHUODXEHQZUGHLVW
GDV$QZHQGXQJVEHLVSLHODXV$EVFKQLWWQXUPLWGHUVSKlULVFKHQ9DULDQWH
GHU0HWKRGHDQDO\VLHUEDU’LHEHLGHQHUVWHQ%HLVSLHOH]HLJHQGDGLHVSKlULVFKH
9DULDQWH DXFK IU NOHLQUlXPLJH8QWHUVXFKXQJVJHELHWH YHUZHQGHWZHUGHQ XQG
VRPLWDOVGLHNDUWHVLVFKH9DULDQWHXPIDVVHQGEHWUDFKWHWZHUGHQNDQQ’DVOHW]WH
%HLVSLHO GHPRQVWULHUW  WURW] GHU HUZlKQWHQ (LQVFKUlQNXQJHQ  QHEHQ GHU
0RGHOODQZHQGXQJDXV.DSLWHOGDV)XQNWLRQLHUHQGHU0HWKRGHDXFKDXIJUR
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UlXPLJHQ8QWHUVXFKXQJVJHELHWHQ
+LQVLFKWOLFKGHULQKDOWOLFKHQ)UDJHVWHOOXQJOlWVLFKIHVWKDOWHQGDGLH&KDUDNWHULVWL
NHQPHWKRGH LQ DOOHQ $QZHQGXQJVEHLVSLHOHQ SODXVLEOH IOlFKHQKDIWH 9HUWHLOXQJHQ GHV
LQVWDQWDQHQ HOHNWURG\QDPLVFKHQ =XVWDQGHV GHU ,RQRVSKlUH OLHIHUW RKQH ZLH DQGHUH
9HUIDKUHQDXIGLH.RPELQDWLRQYLHOHU0H]HLWVFKULWWHXQWHUGHU$QQDKPHGHU6WDWLRQDUL
WlWGHUSK\VLNDOLVFKHQ6LWXDWLRQDXIVWDWLVWLVFKH¶DSULRUL•$QQDKPHQRGHUDXI$QSDVVXQ
JHQ PLW 0HWKRGHQ GHU NOHLQVWHQ 4XDGUDWH ]XUFNJUHLIHQ ]X PVVHQ ’HU *UDG GHU
’HWDLOOLHUWKHLWPLWGHPGLH(UJHEQLVVHLQWHUSUHWLHUWZHUGHQN|QQHQKlQJWLPZHVHQWOL
FKHQYRQGHU6WUXNWXUGHU(LQJDEHGDWHQVlW]HZLHREHQXQWHUHUOlXWHUWDE
,P)DOOHGHV$QZHQGXQJVEHLVSLHOVDQKDQGGHU+DUDQJ’LVNRQWLQXLWlWKDQGHOWHVVLFK
XPGLHHUVWHLQVWDQWDQH%HVWLPPXQJGHUIOlFKHQKDIWHQ(OHNWURG\QDPLNGLHVHU6WUXNWXU
PLW HLQHU GLUHNWHQ0HWKRGH$XV GLHVHU$QDO\VH NRQQWHQ GHWDLOOLHUWH QHXH LQKDOWOLFKH
6FKOXIROJHUXQJHQJH]RJHQZHUGHQYRQGHQHQEHVRQGHUVGHUDV\PPHWULVFKH&KDUDNWHU
GHV6WURPV\VWHPVLQ%H]XJDXIGLH’LVNRQWLQXLWlWXQGGLHGHXWOLFKHQVWUXNWXUHOOHQ8QWHU
VFKLHGHLQGHQ9HUWHLOXQJHQGHUPLWGHQ+DOOXQGGHQ3HGHUVHQ6WU|PHQYHUEXQGHQHQ
IHOGSDUDOOHOHQ6WU|PHKHUYRUJHKREHQZHUGHQVROOHQ%HLGHUORQJLWXGLQDOHQ/HLWIlKLJNHLWV
HUK|KXQJLP:HVWMHWNRQQWHGDVPLWHLQHUGLVNUHWHQ3RODUOLFKWIRUPYHUEXQGHQH6WURP
V\VWHP WURW] HLQHUP|JOLFKHQ 6FKZDQNXQJVEUHLWH VHLQHU $PSOLWXGH LQ VHLQHU 6WUXNWXU
JHQDXEHVWLPPWXQGPLWGHQ5HVXOWDWHQGLHW\SLVFKHQ0HUNPDOHGHUGXUFKHVYHUXUVDFK
WHQERGHQPDJQHWLVFKHQ9DULDWLRQHUNOlUWZHUGHQ’DVOHW]WH%HLVSLHOGHUHUK|KWHQ.RQ
YHNWLRQLP1DFKPLWWDJVHNWRULVWVFKOLHOLFKGLHHUVWH$QZHQGXQJEHLGHU6XSHU’$51
’DWHQ ]XU YROOVWlQGLJHQ %HVWLPPXQJ GK XQWHU (LQVFKOX GHU /HLWIlKLJNHLWHQ GHU
JURUlXPLJHQ6WUXNWXUGHULRQRVSKlULVFKHQ(OHNWURG\QDPLNYHUZHQGHWZXUGHQ(V]HLJWH
VLFK GDHLQ7HLOVWXUP LP0LWWHUQDFKWVHNWRUNHLQH VWDUNHUK|KWHQ/HLWIlKLJNHLWHQ LP
1DFKPLWWDJVHNWRUYHUXUVDFKW
’LH=XNXQIWGHU$QZHQGXQJGHU&KDUDNWHULVWLNHQPHWKRGHOLHJWYRUDOOHPLQLKUHU
)lKLJNHLW ]XU VFKQHOOHQXQG ]XYHUOlVVLJHQ%HVWLPPXQJGHU LQVWDQWDQHQ IOlFKHQKDIWHQ
(OHNWURG\QDPLNGHU,RQRVSKlUHDXIJURHQ6NDOHQ’DGD]XGDV9RUOLHJHQHQWVSUHFKHQ
GHU(LQJDEHGDWHQVlW]HIU HUIRUGHUOLFKLVWKlQJWGLHVH$QZHQGXQJVP|JOLFKNHLWVWDUN
YRQGHU)lKLJNHLWGHU6XSHU’$515DGDUDQODJHQRGHUDQGHUHULQGHU=XNXQIWYHUIJ
EDUHU0HJHUlWH DE DXI VROFKHQ 6NDOHQ DXI GHQHQ GLH0HGDWHQOFNHQ GHU%RGHQ
PDJQHWRPHWHUUHODWLYNOHLQZHUGHQGKIU6XSHU’$51DXIGHP0HJHELHWDOOHUGUHL
5DGDUSDDUHVRZLHLQJHRSK\VLNDOLVFKUHOHYDQWHQ6LWXDWLRQHQHLQHDXVUHLFKHQGH$Q]DKO
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YRQ0HYHNWRUHQGHVHOHNWULVFKHQ)HOGHV]XHU]HXJHQ,QGLHVHP)DOON|QQWHDXFKHLQH
.RUUHODWLRQGHU(UJHEQLVVHXQVHUHU0HWKRGHPLW’DWHQYRQDXINRQMXJLHUWHQ)HOGOLQLHQ
EHILQGOLFKHQ6DWHOOLWHQRGHUGDV0DSSLQJYRQLRQRVSKlULVFKHQ5HVXOWDWHQLQGLH0DJQH
WRVSKlUHVLQQYROOHLQJHVHW]WZHUGHQ
$OOHUGLQJV N|QQWHQ DXFK 6WXGLHQPLW HLQHP RGHU ]ZHL 6XSHU’$515DGDUSDDUHQ
XQWHU9HUZHQGXQJGHUEHLGHQZHVWOLFKHQ3DDUHEHVVHUIUGLH$QZHQGXQJGHU0HWKRGH
JHHLJQHW VHLQ DOV GDV LQ $EVFKQLWW  XQWHUVXFKWH %HLVSLHO PLW GHP |VWOLFKVWHQ
&87/$66 5DGDUSDDU GD LP :HVWHQ GLH hEHUODSSXQJ GHV 5DGDUPHJHELHWHV PLW
%RGHQPDJQHWRPHWHUVWDWLRQHQ HWZDV JQVWLJHU LVW (LQ ZHLWHUHU ZLFKWLJHU 6FKULWW ]XU
9HUEHVVHUXQJ GLHVHU hEHUODSSXQJ ZlUH GLH JHSODQWH ,QEHWULHEQDKPH GHV YLHUWHQ
6XSHU’$515DGDUSDDUHVPLW0HJHELHWEHU:HVWNDQDGDXQG$ODVND
(LQHZHLWHUH$QZHQGXQJVP|JOLFKNHLWGHU&KDUDNWHULVWLNHQPHWKRGHZlUHQDFKGHU
:LHGHULQEHWULHEQDKPHGHV67$5(5DGDUVPLWGHPVHOEHQ0HJHELHWZLHLQ$EEDEHU
YHUEHVVHUWHU WHFKQLVFKHU$XVUVWXQJJHJHEHQ’LHKHXWH LQGLHVHP*HELHWH[LVWLHUHQGH
,0$*(0DJQHWRPHWHUNHWWHELHWHW]ZDUNHLQHVRJXWHhEHUODSSXQJPLWGHP5DGDUPH
JHELHWZLHGDVIUKHUH60$YJO$EEXQG$EEGDIUKDWVLHDEHULP9HUJOHLFK]X
GLHVHPGHQ9RUWHLOGDNRQWLQXLHUOLFKUHJLVWULHUWH’DWHQLQGLJLWDOHU)RUPVFKQHOOYRQ
HLQLJHQ6WDWLRQHQVRJDULQ(FKW]HLW]XU9HUIJXQJVWHKHQ

/LWHUDWXUYHU]HLFKQLV
$LNLR $7 XQG .8 .DLOD $ VXEVWRUP REVHUYHG E\ (,6&$7 DQG RWKHU JURXQGEDVHG LQVWUXPHQWV  (YLGHQFH IRU
QHDU (DUWK VXEVWRUP LQLWLDWLRQ - $WPRV 7HUU 3K\V   
$OIYpQ + &RVPLFDO (OHFWURG\QDPLFV 2[IRUG 8QLYHUVLW\ 3UHVV 2[IRUG 
$PP 2 'LUHNWH %HVWLPPXQJ GHU LRQRVSKlULVFKHQ +DOO/HLWIlKLJNHLWVYHUWHLOXQJ DXV IOlFKHQKDIWHQ 'DWHQ GHV
HOHNWULVFKHQ XQG PDJQHWLVFKHQ )HOGHV 8QWHUVXFKXQJ GHU $QZHQGEDUNHLW GHU 0HWKRGH DP %HLVSLHO W\SLVFKHU
7HLOVWXUP,RQRVSKlUHQVW|UXQJHQ 'LSORPDUEHLW LP )DFK *HRSK\VLN ,QVWLWXW IU *HRSK\VLN GHU 8QLYHUVLWlW
0QVWHU 0QVWHU 
$PP 2 'LUHFW 'HWHUPLQDWLRQ RI WKH /RFDO ,RQRVSKHULF +DOO &RQGXFWDQFH 'LVWULEXWLRQ IURP 7ZR'LPHQVLRQDO
(OHFWULF DQG 0DJQHWLF )LHOG 'DWD $SSOLFDWLRQ RI WKH 0HWKRG XVLQJ 0RGHOV RI W\SLFDO ,RQRVSKHULF (OHF
WURG\QDPLF 6LWXDWLRQV - *HRSK\V 5HV   
$PP 2 &RPPHQW RQ $ WKUHHGLPHQVLRQDO LWHUDWLYH PDSSLQJ SURFHGXUH IRU WKH LPSOHPHQWDWLRQ RI DQ
LRQRVSKHUHPDJQHWRVSKHUH DQLVRWURSLF 2KP
V ODZ ERXQGDU\ FRQGLWLRQ LQ JOREDO PDJQHWRK\GURG\QDPLF
VLPXODWLRQV E\ 0LFKDHO / *RRGPDQ $QQ *HRSK\VLFDH   D
$PP 2 ,PSURYHG HOHFWURG\QDPLF PRGHOLQJ RI DQ RPHJD EDQG DQG DQDO\VLV RI LWV FXUUHQW V\VWHP - *HRSK\V
5HV   E
$PP 2 ,RQRVSKHULF HOHPHQWDU\ FXUUHQW V\VWHPV LQ VSKHULFDO FRRUGLQDWHV DQG WKHLU DSSOLFDWLRQ - *HRPDJ
*HRHOHFWU   D
$PP 2 0HWKRG RI FKDUDFWHULVWLFV LQ VSKHULFDO JHRPHWU\ DSSOLHG WR D +DUDQJ GLVFRQWLQXLW\ VLWXDWLRQ $QQ
*HRSK\V LP 'UXFN E
$SSOHWRQ (9 XQG 0$) %DUQHWW /RFDO UHIOHFWLRQ RI ZLUHOHVV ZDYHV IURP WKH XSSHU DWPRVSKHUH 1DWXUH 
 
$UINHQ * 0DWKHPDWLFDO 0HWKRGV IRU 3K\VLFLVWV $FDGHPLF 3UHVV 6DQ 'LHJR 86$ 
$YLV ' XQG %. %KDWWDFKDU\D $OJRULWKPV IRU FRPSXWLQJ GGLPHQVLRQDO GLDJUDPV DQG WKHLU GXDOV $GY
&RPSXW 5HV   
%DXPMRKDQQ : - 8QWLHGW XQG 5$ *UHHQZDOG -RLQW WZRGLPHQVLRQDO REVHUYDWLRQV RI JURXQG PDJQHWLF DQG
LRQRVSKHULF HOHFWULF ILHOGV DVVRFLDWHG ZLWK DXURUDO ]RQH FXUUHQWV  7KUHHGLPHQVLRQDO FXUUHQW IORZV
DVVRFLDWHG ZLWK D VXEVWRUPLQWHQVLILHG HDVWZDUG HOHFWURMHW - *HRSK\V 5HV   
%DXPMRKDQQ : XQG < .DPLGH -RLQW WZRGLPHQVLRQDO REVHUYDWLRQV RI JURXQG PDJQHWLF DQG LRQRVSKHULF
HOHFWULF ILHOGV DVVRFLDWHG ZLWK DXURUDO ]RQH FXUUHQWV  7KUHHGLPHQVLRQDO FXUUHQW IORZ LQ WKH PRUQLQJ
VHFWRU GXULQJ VXEVWRUP UHFRYHU\ - *HRPDJQ *HRHOHFWU   
%DXPMRKDQQ : 5- 3HOOLQHQ +- 2SJHQRRUWK XQG ( 1LHOVHQ -RLQW WZRGLPHQVLRQDO REVHUYDWLRQV RI JURXQG
PDJQHWLF DQG LRQRVSKHULF HOHFWULF ILHOGV DVVRFLDWHG ZLWK DXURUDO ]RQH FXUUHQWV &XUUHQW V\VWHP DVVRFLDWHG
ZLWK ORFDO DXURUDO EUHDNXSV 3ODQHW 6SDFH 6FL   
%LUNHODQG . 6XU OHV UD\RQV FDWKRGLTXHV VRXV O·DFWLRQ GH IRUFHV PDJQHWLTXHV LQWHQVHV $UFK 6FL 3K\V 1DWXUHOOHV

  
%RVWU|P 5 ,RQRVSKHUHPDJQHWRVSKHUH FRXSOLQJ LQ 0DJQHWRVSKHULF SK\VLFV %0 0F&RUPDFN +UVJ '
5HLGHO 3XEO &R 'RUGUHFKW +ROODQG S II 
%XQHPDQ 2 ([FLWDWLRQ RI ILHOGDOLJQHG VRXQG ZDYHV E\ HOHFWURQ VWUHDPV 3K\V 5HY /HWW   
&DKLOO /- -U 5$ *UHHQZDOG XQG ( 1LHOVHQ $XURUDO UDGDU DQG URFNHW GRXEOHSUREH REVHUYDWLRQV RI WKH
HOHFWULF ILHOG DFURVV WKH +DUDQJGLVFRQWLQXLW\ *HRSK\V 5HV /HWW   
&KDSPDQ 6 7KH DEVRUSWLRQ DQG GLVVRWLDWLYH RU LRQL]LQJ HIIHFW RI PRQRFKURPDWLF UDGLDWLRQ LQ DQ DWPRVSKHUH RQ
D URWDWLQJ (DUWK 3URF 3K\V 6RF   
&KDSPDQ 6 XQG - %DUWHOV *HRPDJQHWLVP YRO ,, 2[IRUG 8QLYHUVLW\ 3UHVV 1HZ <RUN 
&KDSPDQ 6 +LVWRU\ RI DXURUD DQG DLUJORZ S LQ $XURUD DQG $LUJORZ HGLWHG E\ %0 0F &RUPDFN 5HLQKROG
3XEOLVKLQJ &R 1HZ <RUN 
&UHVVLH 1$& 6WDWLVWLFV IRU VSDWLDO GDWD -RKQ :LOH\ 	 6RQV &KLFHVWHU 
&XVKLQJ -7 $SSOLHG DQDO\WLFDO PDWKHPDWLFV IRU SK\VLFDO VFLHQWLVWV -RKQ :LOH\ 1HZ <RUN 
'DYLV -& 6WDWLVWLFDO 7HFKQLTXHV LQ SHWUROHXP H[SORUDWLRQ &RPPXQ 6WDW7KHRU 0HWK $  
GH 6DQWLV $ & )DOFRQH XQG -0 7RUWD 6+$ YV 6&+$ IRU PRGHOOLQJ VHFXODU YDULDWLRQ LQ D VPDOO UHJLRQ VXFK
DV ,WDO\ - *HRPDJQ *HRHOHFWU   
'HODXQD\ %1 6XU OD VSKHUH YLGH %XOO $FDG 6FLHQFH 8665 &ODVV 6FL 0DWK 9,,  
'LPDQW <6 XQG 51 6XGDQ .LQHWLF WKHRU\ RI WKH )DUOH\%XQHPDQ LQVWDELOLW\ LQ WKH ( UHJLRQ RI WKH LRQRVSKH
UH - *HRSK\V 5HV   
'UDSHU 15 XQG + 6PLWK $SSOLHG UHJUHVVLRQ DQDO\VLV -RKQ :LOH\ 1HZ <RUN 
)DUOH\ '7 $ SODVPD LQVWDELOLW\ UHVXOWLQJ LQ ILHOGDOLJQHG LUUHJXODULWLHV LQ WKH LRQRVSKHUH - *HRSK\V 5HV 
 
)HMHU %* XQG 0& .HOOH\ ,RQRVSKHULF LUUHJXODULWLHV 5HY *HRSK\V 6SDFH 6FL   
)RONHVWDG . 7 +DJIRUV XQG 6 :HVWHUOXQG (,6&$7 $Q XSGDWHG GHVFULSWLRQ RI WHFKQLFDO FKDUDFWHULVWLFV
5DGLR 6FL   
)RVWHU -& XQG ' 7HWHQEDXP 3KDVH YHORFLW\ VWXGLHV RI FP (UHJLRQ LUUHJXODULWLHV REVHUYHG DW 0LOOVWRQH
+LOO - $WPRV 7HUU 3K\V   
)UDQNH 5 6PRRWK LQWHUSRODWLRQ RI VFDWWHUHG GDWD E\ ORFDO WKLQ SODWH VSOLQHV &RPSXWHUV 0DWK :LWK $SSOLF 
 
)ULLV&KULVWHQVHQ ( *URXQG PDJQHWLF SHUWXUEDWLRQV LQ WKH SRODU FDS DQG FOHIW 6WUXFWXUH DQG G\QDPLFV RI
LRQRVSKHULF FXUUHQWV LQ 3( 6DQGKROW XQG $ (JHODQG +UVJ (OHFWURPDJQHWLF FRXSOLQJ LQ WKH SRODU FOHIWV
DQG FDSV 6  II .OXZHU 'RUGUHFKW 
)XNXVKLPD 1 *HQHUDOL]HG WKHRUHP IRU QR JURXQG PDJQHWLF HIIHFW RI YHUWLFDO FXUUHQWV FRQQHFWHG ZLWK 3HGHUVHQ
FXUUHQWV LQ WKH XQLIRUPFRQGXFWLYLW\ LRQRVSKHUH 5HS ,RQRV 6SDFH 5HV -DS   
)XOOHU5RZHOO 7- XQG '6 (YDQV +HLJKWLQWHJUDWHG 3HGHUVHQ DQG +DOO FRQGXFWLYLW\ SDWWHUQV LQIHUUHG IURP
WKH 7,52612$$ VDWHOOLWH GDWD - *HRSK\V 5HV   

*DVVHQGL 3 2SHUD 2PQLD /XJGXQL /\RQV )UDQNUHLFK 
*DX &) (UGPDJQHWLVPXV XQG (UGPDJQHWRPHWHU  LQ *DX &) :HUNH KUVJ YRQ GHU .|QLJOLFKHQ
*HVHOOVFKDIW GHU :LVVHQVFKDIWHQ *|WWLQJHQ 
*ODPHLHU .+ 0 /HVWHU :$& 0LHU-HGU]HMRZLF] &$ *UHHQ * 5RVWRNHU ' 2UU 8 :HGHNHQ +
-XQJLQJHU XQG ( $PDWD 3F SXOVDWLRQV DQG WKHLU SRVVLEOH VRXUFH PHFKDQLVPV D FDVH VWXG\ - *HRSK\V
  
*ODPHLHU .+ *URXQGEDVHG REVHUYDWLRQV RI ILHOGDOLJQHG FXUUHQWV LQ WKH DXURUDO ]RQH 0HWKRGV DQG UHVXOWV
$QQ *HRSK\V $  
*ODPHLHU .+ 5HFRQVWUXFWLRQ RI WKH LRQRVSKHULF LQIOXHQFH RQ JURXQGEDVHG REVHUYDWLRQV RI D VKRUWGXUDWLRQ
8/) SXOVDWLRQ HYHQW 3ODQHW 6SDFH 6FL   
*ODPHLHU .+ 7UDYHOLQJ PDJQHWRVSKHULF FRQYHFWLRQ WZLQYRUWLFHV REVHUYDWLRQV DQG WKHRU\ $QQ *HRSK\V
  
*UHHQZDOG 5$ : :HLVV (1LHOVHQ XQG 15 7KRPVRQ 67$5( $ QHZ UDGDU DXURUDO EDFNVFDWWHU H[SHULPHQW
LQ QRUWKHUQ 6FDQGLQDYLD 5DGLR 6FL   
*UHHQZDOG 5 $ .% %DNHU -5 'XGHQH\ 0 3LQQRFN 7% -RQHV (& 7KRPDV -3 9LOODLQ -& &HULVLHU
& 6HQLRU & +DQXLVH 5' +XQVXFNHU * 6RINR - .RHKOHU ( 1LHOVHQ 5 3HOOLQHQ $'0 :DONHU 1
6DWR XQG + <DPDJLVKL '$51 6XSHU'$51 $ JOREDO YLHZ RI WKH G\QDPLFV RI KLJKODWLWXGH FRQYHFWLRQ
6SDFH 6FL 5HY   
*XVWDIIVRQ * 1( 3DSLWDVKYLOL XQG 92 3DSLWDVKYLOL $ UHYLVHG FRUUHFWHG JHRPDJQHWLF FRRUGLQDWH V\VWHP IRU
HSRFKV  DQG  - $WPRV 7HUU 3K\V   
+DLQHV *9 6SKHULFDO &DS +DUPRQLF $QDO\VLV - *HRSK\V 5HV   
+DLQHV *9 &RPSXWHU SURJUDPV IRU VSKHULFDO FDS KDUPRQLF DQDO\VLV RI SRWHQWLDO DQG JHQHUDO ILHOGV &RPSXWHUV
	 *HRVFLHQFHV   
+DLQHV *9 5HJLRQDO PDJQHWLF ILHOG PRGHOOLQJ D UHYLHZ - *HRPDJQ *HRHOHFWU   
+DLQHV *9 XQG -0 7RUWD 'HWHUPLQDWLRQ RI HTXLYDOHQW FXUUHQW VRXUFHV IURP VSKHULFDO FDS KDUPRQLF PRGHOV
RI JHRPDJQHWLF ILHOG YDULDWLRQV *HRSK\V - ,QW   
+DOGRXSLV & $ UHYLHZ RQ UDGLR VWXGLHV RI DXURUDO (UHJLRQ LRQRVSKHULF LUUHJXODULWLHV $QQ *HRSK\VLFDH 
 
+DOGRXSLV & ( 1LHOVHQ XQG . 6FKOHJHO 'HSHQGHQFH RI UDGDU DXURUDO VFDWWHULQJ FURVV VHFWLRQ RQ WKH DPELHQW
HOHFWURQ GHQVLW\ DQG WKH GHVWDLOL]LQJ HOHFWULF ILHOG $QQ *HRSK\VLFDH   
+DUDQJ / 7KH PHDQ ILHOG RI GLVWXUEDQFH RI SRODU JHRPDJQHWLF VWRUPV 7HUUHVW 0DJQ $WPRVSKHULF (OHFWU 
 
+DUGHU 5/ XQG 51 'HVPDULDV ,QWHUSRODWLRQ XVLQJ VXUIDFH VSOLQHV - $LUFUDIW   
+HLVNDQHQ :$ XQG + 0RULW] 3K\VLFDO *HRGHV\ :+ )UHHPDQ 1HZ <RUN 
+HSSQHU -3 XQG 1& 0D\QDUG (PSLULFDO KLJKODWLWXGH HOHFWULF ILHOG PRGHOV - *HRSK\V 5HV  


+LRUWHU 2 9RQ GHU 0DJQHWQDGHO YHUVFKLHGHQHQ %HZHJXQJHQ 6YHQVN 9HW $FDG +DQGO  
+REVRQ (: 7KH 7KHRU\ RI 6SKHULFDO DQG (OOLSVRLGDO +DUPRQLFV &DPEULGJH 8QLYHUVLW\ 3UHVV 1HZ <RUN

+ZDQJ & XQG 6. &KHQ )XOO\ QRUPDOL]HG VSKHULFDO FDS KDUPRQLFV DSSOLFDWLRQ WR WKH DQDO\VLV RI VHDOHYHO
GDWD IURP 723(;326(,'21 DQG (56 *HRSK\V - ,QW   
,MLPD 7 6LJQDWXUHV RI ILHOGDOLJQHG FXUUHQWV DW JHRVWDWLRQDU\ VDWHOOLWH $76 DQG D UHILQHG WKUHHGLPHQVLRQDO
VXEVWRUP FXUUHQW V\VWHP 5HS ,RQRVS 6SDFH 5HV -DSDQ   
,QKHVWHU % - 8QWLHGW 0 6HJDW] XQG 0 .UVFKQHU 'LUHFW GHWHUPLQDWLRQ RI WKH ORFDO LRQRVSKHULF +DOO
FRQGXFWDQFH GLVWULEXWLRQ IURP WZRGLPHQVLRQDO HOHFWULF DQG PDJQHWLF ILHOG GDWD - *HRSK\V 5HV  

-DQKXQHQ 3 *80,&6  D JOREDO LRQRVSKHUHPDJQHWRVSKHUH FRXSOLQJ VLPXODWLRQ ZLWK KLJK LRQRVSKHULF
UHVROXWLRQ 3URF (QYLURQPHQWDO 0RGHOOLQJ IRU 6SDFH%DVHG $SSOLFDWLRQV (67(& 1LHGHUODQGH 
6HSW   VLHKH DXFK :::6HLWH KWWSZZZJHRIPLILaSMDQKXQHJXPLFV
-DQKXQHQ 3 XQG +(- .RVNLQHQ 7KH FORVXUH RI 5HJLRQ ILHOGDOLJQHG FXUUHQW LQ 0+' VLPXODWLRQ *HRSK\V
5HV /HWW   
.DPLGH < 0 .DQDPLWVX XQG 6, $NDVRIX $ QHZ PHWKRG RI PDSSLQJ ZRUOGZLGH SRWHQWLDO FRQWRXUV IRU
JURXQG PDJQHWLF SHUWXUEDWLRQV HTXLYDOHQW FXUUHQW UHSUHVHQWDWLRQ - *HRSK\V 5HV   
.DPLGH < 2Q FXUUHQW FRQWLQXLW\ DW WKH +DUDQJ GLVFRQWLQXLW\ 3ODQHWDU\ 6SDFH 6FL   
.DPLGH < $' 5LFKPRQG XQG 6 0DWVXVKLWD (VWLPDWLRQ RI LRQRVSKHULF HOHFWULF ILHOGV LRQRVSKHULF FXUUHQWV
DQG ILHOGDOLJQHG FXUUHQWV IURP JURXQG PDJQHWLF UHFRUGV - *HRSK\V 5HV   
.DPLGH < XQG - ) 9LFNUH\ 9DULDELOLW\ RI WKH +DUDQJ GLVFRQWLQXLW\ DV REVHUYHG E\ WKH &KDWDQLND UDGDU DQG WKH
,06 $ODVND PDJQHWRPHWHU FKDLQ *HRSK\V 5HV /HWW   
.DPLGH < XQG : %DXPMRKDQQ 0DJQHWRVSKHUH,RQRVSKHUH &RXSOLQJ 6SULQJHU9HUODJ %HUOLQ +HLGHOEHUJ

.DXULVWLH . 9$ 6HUJHHY 7, 3XONNLQHQ 5- 3HOOLQHQ 9 $QJHORSRXORV XQG : %DXPMRKDQQ 6WXG\ RQ WKH
LRQRVSKHULF VLJQDWXUHV RI WKH SODVPD VKHHW EXEEOHV 3URF 7KLUG LQWHUQDWLRQDO FRQIHUHQFH RQ VXEVWRUPV
,&6 9HUVDLOOHV )UDQFH (6$ 63 SII 
.HOOH\ 0& 7KH (DUWK·V LRQRVSKHUH $FDGHPLF 3UHVV 6DQ 'LHJR 
.HUQ -: $QDO\VLV RI SRODU PDJQHWLF VWRUPV - *HRPDJQ *HRHOHFWU   
.HUW] : (LQIKUXQJ LQ GLH *HRSK\VLN %G , %LEOLRJUDSKLVFKHV ,QVWLWXW 0DQQKHLP 
.HUW] : (LQIKUXQJ LQ GLH *HRSK\VLN %G ,, %LEOLRJUDSKLVFKHV ,QVWLWXW 0DQQKHLP 
.LUNZRRG 6 +- 2SJHQRRUWK XQG -6 0XUSKUHH ,RQRVSKHULF FRQGXFWLYLWLHV HOHFWULF ILHOGV DQG FXUUHQWV
DVVRFLDWHG ZLWK DXURUDO VXEVWRUPV PHDVXUHG E\ WKH (,6&$7 UDGDU 3ODQHW 6SDFH 6FL   
.QLSS '- $' 5LFKPRQG % (PHU\ 18 &URRNHU 2 GH OD %HDXMDUGLHUH ' (YDQV XQG + .URHKO ,R
QRVSKHUH FRQYHFWLRQ UHVSRQVH WR FKDQJLQJ ,0) GLUHFWLRQV *HRSK\V 5HV /HWW   
.QLSS '- %$ (PHU\ XQG * /X $SSOLFDWLRQ RI WKH DVVLPLODWLYH PDSSLQJ RI LRQRVSKHULF HOHFWURG\QDPLFV

$0,( SURFHGXUH WR FXVS LGHQWLILFDWLRQ LQ 3K\VLFDO 6LJQDWXUHV RI 0DJQHWRVSKHULF %RXQGDU\ /D\HU 3URFHV
VHV HGLWHG E\ -$ +ROWHW DQG $ (JHODQG SS  .OXZHU $FDGHPLF 3XEOLVKHUV 'RUGUHFKW 
.RVNLQHQ +(- XQG 7, 3XONNLQHQ 0LGQLJKW YHORFLW\ VKHDU ]RQH DQG WKH FRQFHSW RI +DUDQJ GLVFRQWLQXLW\ -
*HRSK\V 5HV   
.XQNHO 7 : %DXPMRKDQQ - 8QWLHGW XQG 5$ *UHHQZDOG (OHFWULF ILHOGV DQG FXUUHQWV DW WKH +DUDQJ GLVFRQWL
QXLW\ D FDVH VWXG\ - *HRSK\V   
.SSHUV ) - 8QWLHGW : %DXPMRKDQQ . /DQJH XQG $* -RQHV $ WZRGLPHQVLRQDO PDJQHWRPHWHU DUUD\ IRU
JURXQGEDVHG REVHUYDWLRQV RI DXURUDO ]RQH HOHFWULF FXUUHQWV GXULQJ WKH ,QWHUQDWLRQDO 0DJQHWRVSKHULF 6WXG\
,06 - *HRSK\V   
.SSHUV ) XQG + 3RVW $ VHFRQG JHQHUDWLRQ *RXJK5HLW]HO PDJQHWRPHWHU - *HRPDJQ *HRHOHFWU  

.UVFKQHU 0 8QWHUVXFKXQJ GHU $QZHQGEDUNHLW ]ZHLHU 0HWKRGHQ ]XU %HVWLPPXQJ GHU LRQRVSKlULVFKHQ /HLW
IlKLJNHLW GXUFK /|VXQJ HLQHU 'LIIHUHQWLDOJOHLFKXQJ DP %HLVSLHO HLQHU +DUDQJ'LVNRQWLQXLWlW 'LSORPDUEHLW
LP )DFK 3K\VLN ,QVWLWXW IU *HRSK\VLN GHU 8QLYHUVLWlW 0QVWHU 0QVWHU 
/DPSHQ 0 (OHNWURG\QDPLVFKH 3DUDPHWHU LQ GHU 8PJHEXQJ GHU +DUDQJ'LVNRQWLQXLWlW XQWHUVXFKW DQKDQG
NRPELQLHUWHU 0HVVXQJHQ GHU PDJQHWLVFKHQ 6W|UXQJHQ DP %RGHQ XQG LRQRVSKlULVFKHU HOHNWULVFKHU )HOGHU LP
IUKHQ $EHQGVHNWRU GHV  2NWREHU  'LSORPDUEHLW ,QVWLWXW IU *HRSK\VLN GHU 8QLYHUVLWlW 0QVWHU

/HKWLQHQ 06 XQG $ +XXVNRQHQ *HQHUDO LQFRKHUHQW VFDWWHU DQDO\VLV DQG *8,6'$3 - $WPRV 7HUU 3K\V 
 
/HVWHU 0 -$ 'DYLHV XQG 76 9LUGL +LJKODWLWXGH +DOO DQG 3HGHUVHQ FRQGXFWDQFHV GXULQJ VXEVWRUP DFWLYLW\
LQ WKH 681',$/$7/$6 FDPSDLJQ - *HRSK\V 5HV   
/HYLWLQ $( 5* $IRQLQD %$ %HORY XQG <, )HOGVWHLQ *HRPDJQHWLF YDULDWLRQV DQG ILHOGDOLJQHG FXUUHQWV DW
QRUWKHUQ KLJKODWLWXGHV DQG WKHLU UHODWLRQV WR VRODU ZLQG SDUDPHWHUV 3KLO 7UDQV 5 6RF   
/RFNZRRG 0 XQG 0) 6PLWK 7KH YDULDWLRQ RI UHFRQQHFWLRQ UDWH DW WKH GD\VLGH PDJQHWRSDXVH DQG FXVS LRQ
SUHFLSLWDWLRQ - *HRSK\V 5HV   
/KU + + *HLVOHU XQG . 6FKOHJHO &XUUHQW GHQVLW\ PRGHOV RI WKH HDVWZDUG HOHFWURMHW GHULYHG IURP JURXQG
EDVHG PDJQHWLF ILHOG DQG UDGDU PHDVXUHPHQWV - $WPRVSKHULF 7HUUHVW 3K\V   
/KU + XQG . 6FKOHJHO &RPELQHG PHDVXUHPHQWV RI (,6&$7 DQG WKH (,6&$7 PDJQHWRPHWHU FURVV WR VWXG\
6 EDQGV - *HRSK\V 5HV   
/KU + 0 /RFNZRRG 3( 6DQGKROW 7/ +DQVHQ XQG 7 0RUHWWR 0XOWLLQVWUXPHQW JURXQGEDVHG RE
VHUYDWLRQV RI D WUDYHOOLQJ FRQYHFWLRQ YRUWLFHV HYHQW $QQ *HRSK\V   
0DUNOXQG * 9LNLQJ LQYHVWLJDWLRQV RI DXURUDO HOHFWURG\QDPLFDO SURFHVVHV - *HRSK\V 5HV   
0HLQJXHW - 0XOWLYDULDWH LQWHUSRODWLRQ DW DUELWUDU\ SRLQWV PDGH VLPSOH - $SSO 0DWK DQG 3K\V   
0LODQ 6( 7. <HRPDQ 0 /HVWHU (& 7KRPDV XQG 7% -RQHV ,QLWLDO EDFNVFDWWHU RFFXUHQFH VWDWLVWLFV IURP
WKH &87/$66 +) UDGDUV $QQ *HRSK\VLFDH   

0LVKLQ 90 $' %D]DU]KDSRY XQG *% 6KS\QHY (OHFWULF ILHOGV DQG FXUUHQWV LQ WKH (DUWK
V PDJQHWRVSKHUH
LQ '\QDPLFV RI WKH PDJQHWRVSKHUH HGLWHG E\ 6, $NDVRIX SS  ' 5HLGHO 'RUGUHFKW 
0XULVRQ 0 $' 5LFKPRQG XQG 6 0DWVXVKLWD (VWLPDWLRQ RI LRQRVSKHULF HOHFWULF ILHOGV DQG FXUUHQWV IURP D
UHJLRQDO PDJQHWRPHWHU DUUD\ - *HRSK\V 5HV   
1LHOVHQ ( 7KH 67$5( V\VWHP DQG VRPH RI LWV DSSOLFDWLRQV LQ 7KH ,06 6RXUFH %RRN *XLGH WR WKH ,QWHUQDWLRQDO
0DJQHWRVSKHUH 6WXG\ 'DWD $QDO\VLV HGLWHG E\ &7 5XVVHOO DQG '- 6RXWKZRRG $*8 :DKLQJWRQ '&

1LHOVHQ ( XQG . 6FKOHJHO &RKHUHQW UDGDU 'RSSOHU PHDVXUHPHQWV DQG WKHLU UHODWLRQVKLS WR WKH LRQRVSKHULF
HOHFWURQ GULIW YHORFLW\ - *HRSK\V 5HV   
2NDEH $ % %RRWV XQG . 6XKLKDUD 6SDWLDO WHVVHODWLRQ FRQFHSWV DQG DSSOLFDWLRQ RI 9RURQRL GLDJUDPV -RKQ
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=HLOHJLEWLQ6SDOWHGLH%UHLWHLQ6SDOWHGLH/lQJHHLQHV0HSXQNWHVDQZRQDFKLQ
GHQ6SDOWHQELVGLHELV]XGUHLDQGLHVHP3XQNWJHPHVVHQHQVNDODUHQ.RPSRQHQWHQ
GHV0HIHOGHVIROJHQ’LH’DWHLKDWDOVRHEHQVRYLHOH=HLOHQZLH0HSXQNWHYRUOLHJHQ
’DQHEHQJLEWHVZHLWHUH’DWHLIRUPDWHZLH]%]XU$EVSHLFKHUXQJYRQ&KDUDNWHULVWL
$
$EE $ %HLVSLHOGDWHLHQ ]XU 6SHLFKHUXQJ VNDODUHU )HOGHU DXI HLQHP *LWWHU OLQNV XQG YRQ
GUHLNRPSRQHQWLJHQ 0HZHUWHQ DXI LUUHJXOlU DQJHRUGQHWHQ 0HSXQNWHQ UHFKWV
NHQRGHUIU’HILQLWLRQHQGHU5lQGHUGHV$QDO\VHJHELHWHVIUGDV3URJUDPP&+,1763
VX VRZHLW GLHVH IUGHQ%HQXW]HU YRQ%HODQJ VLQGZHUGHQ VLH LQGHU+LOIH ]XGHQ
MHZHLOLJHQ3URJUDPPHQGLHYRQGHP3URJUDPP,210(18DXVDEJHUXIHQZHUGHQNDQQ
VQlFKVWHU$EVFKQLWWHUNOlUW
$+DXSWJUXSSH9LVXDO%DVLFIU06’263URJUDPPH
’LHVH3URJUDPPHVLQGLQGLHGUHL*URJUXSSHQGHU3URJUDPPH]XU,RQRVSKlUHQ
SK\VLN GHU *UDILNSURJUDPPH XQG GHU +LOIVSURJUDPPH RUJDQLVLHUW ’LH 3URJUDPPH
ODVVHQ VLFK LQ ]ZHL0RGL VWDUWHQ:HUGHQ VLH QXU PLW LKUHP 3URJUDPPQDPHQ RKQH
%HIHKOV]HLOHQSDUDPHWHUDXIJHUXIHQVRZHUGHQGLHQ|WLJHQ3URJUDPPSDUDPHWHULQWHUDNWLY
YRP%HQXW]HUHUIUDJW ,P%DWFK0RGXVGDJHJHQZHUGHQDOOH3URJUDPPDNWLRQHQEHLP
$XIUXIGXUFK%HIHKOV]HLOHQSDUDPHWHUIHVWJHOHJWVRGDZlKUHQGGHV3URJUDPPDEODXIHV
NHLQH,QWHUDNWLRQPLWGHP%HQXW]HUHUIROJW’DGXUFKN|QQHQJDQ]H%HDUEHLWXQJVIROJHQ
PLWWHOV.RPELQDWLRQPHKUHUHUVROFKHU$XIUXIHLQ%DWFK’DWHLHQDXWRPDWLVLHUWZHUGHQ
8PGLHVH.RPELQLHUEDUNHLWP|JOLFKVW IOH[LEHO]XJHVWDOWHQ IKUW MHGHV3URJUDPPQXU
JHQDXHLQH$XIJDEHGXUFKZLH]%GLH%HUHFKQXQJIHOGSDUDOOHOHU6WU|PHDXVGHQKRUL
]RQWDOHQ6WURPGLFKWHQGXUFKGDV3URJUDPP-)$&’DV3URJUDPP,210(18ELHWHW
HLQHJUDSKLVFKH8PJHEXQJDXVGHUKHUDXVDOOHGHUXQWHU06’26DXVIKUEDUHQ3URJUDP
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$EE $ (LQJDQJVELOGVFKLUP GHV 3URJUDPPHV ,210(18 KLHU LP '26)HQVWHU YRQ :LQGRZV 
PHJHVWDUWHWZHUGHQN|QQHQXQG]XGHPHLQH+LOIH]XGHQ3URJUDPPHQLQGHUXDLKUH
MHZHLOLJH%DWFK6\QWD[HUNOlUWZLUG $EE$]HLJWGHQEHLP6WDUWGLHVHV3URJUDPPHV
DQJH]HLJWHQ$XVZDKOELOGVFKLUP
3URJUDPPH]XU,RQRVSKlUHQSK\VLN
&+,1763+DXSWSURJUDPP]XU’XUFKIKUXQJGHUVSKlULVFKHQ9DULDQWHGHU&KDUDNWH
ULVWLNHQPHWKRGH%HLGLHVHUVSKlULVFKHQ9HUVLRQGHV3URJUDPPHVLVWHVP|JOLFKGLH
5lQGHUGHV$QDO\VHJHELHWHVEHUHLQH5DQGSXQNWGDWHLEHOLHELJIHVW]XOHJHQVRGD
GLHVHV *HELHW QLFKW QRWZHQGLJHUZHLVH UHFKWHFNLJ LQ /lQJH XQG %UHLWH VHLQ PX
=XGHPN|QQHQJJILQHLQ]HOQHQ3XQNWHQYRUOLHJHQGH0HZHUWHGHU/HLWIlKLJNHLW
ZLHVLH]%PLWLQNRKlUHQWHQ5DGDUDQODJHQHUPLWWHOWZHUGHQN|QQHQEHLGHU/|VXQJ
EHUFNVLFKWLJWZHUGHQ
(	$/9	&%HUHFKQHWGDV9HNWRUIHOG XQGGHQ3DUDPHWHU&DXVGHPHOHNWULVFKHQ
)HOG XQGGHP+DOO]X3HGHUVHQ/HLWIlKLJNHLWVYHUKlOWQLV
 -)$& %HUHFKQHW GLH IHOGSDUDOOHOHQ 6WU|PH  DXV GHQ KRUL]RQWDOHQ ,RQRVSKlUHQ
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VWU|PHQ 
--&)’)%HUHFKQHWDXVGHQKRUL]RQWDOHQ,RQRVSKlUHQVWU|PHQ RGHUDOOJDXVHLQHP
JHJHEHQHQ9HNWRUIHOGGHQQXUGXUFKGLH’LYHUJHQ]HQYRQ E]ZQXUGXUFKVHLQH
5RWDWLRQHQLP8QWHUVXFKXQJVJHELHWEHGLQJWHQ$QWHLOH E]Z VRZLHGHVVHQLP
8QWHUVXFKXQJVJHELHW VRZRKOGLYHUJHQ] DOV DXFK URWDWLRQVIUHLHQ  $QWHLO YJO
$EVFKQLWW
-	(-+-3%HUHFKQHWDXVJHJHEHQHQ,RQRVSKlUHQVWU|PHQ XQGHOHNWULVFKHP)HOG
GHQ+DOOXQG3HGHUVHQ$QWHLOGHU6WU|PH E]Z 
-	(6+63%HUHFKQHWDXVGHQ(LQJDEHJU|HQZLHYRUGLH+DOOXQG3HGHUVHQ/HLW
IlKLJNHLWHQ XQG 
 -	)$&% (UPLWWHOW GLH GXUFK JHJHEHQH ,RQRVSKlUHQVWU|PH  XQG IHOGSDUDOOHOH
6WU|PH  YHUXUVDFKWH 0DJQHWIHOGVW|UXQJ DXI HLQHP YRUJHEEDUHQ +|KHQQLYHDX
]ZLVFKHQ,RQRVSKlUHXQG(UGERGHQDOVRNP5NPRSWLRQDON|Q
QHQGLHGXUFK LQQHUHXQGlXHUH4XHOOHQHU]HXJWHQ0DJQHWIHOGVW|UXQJHQVHSDUDW
EHUHFKQHWZHUGHQZREHLGHULQQHUH$QWHLODOVGXUFK6SLHJHOVWU|PH]XGHQLRQRVSKl
ULVFKHQlTXLYDOHQWHQ6WU|PHQLQYRUJHEEDUHU7LHIHHU]HXJWDQJHQRPPHQZLUG
-(4’%HUHFKQHWGHQ3DUDPHWHU’DXVGHQLRQRVSKlULVFKHQlTXLYDOHQWHQ6WU|PHQ

-37(50(%HUHFKQHWDXV  XQG GLHHLQ]HOQHQ7HUPHGHU]XU%HUHFKQXQJYRQ
GXUFK ’LYHUJHQ]ELOGXQJ GHV 2KP•VFKHQ *HVHW]HV UHVXOWLHUHQGHQ *OHLFKXQJ

2+0%HUHFKQHWGLHKRUL]RQWDOHQ,RQRVSKlUHQVWU|PHQ DXV  XQGZDKOZHLVH
RGHURSWLRQDON|QQHQGLH+DOOXQG3HGHUVHQ6WU|PHHLQ]HOQDEJHVSHLFKHUWZHU
GHQ
3+,(%HUHFKQHWHLQHOHNWURVWDWLVFKHVLRQRVSKlULVFKHVHOHNWULVFKHV)HOG DXVHLQHP
YRUJHJHEHQHQHOHNWULVFKHQ3RWHQWLDO0
63+&$3)KUWIUJHJHEHQH0HZHUWHGHU%RGHQPDJQHWIHOGVW|UXQJ GLH2SHUDWLR
QHQGHU$EWUHQQXQJGHVGXUFKlXHUH4XHOOHQHU]HXJWHQ$QWHLOV)RUWVHW]XQJGLHVHV
$QWHLOVDXI,RQRVSKlUHQK|KHXQG8PUHFKQXQJLQLRQRVSKlULVFKHlTXLYDOHQWH6WU|PH
YJO$EVFKQLWW LQHLQHUIUGHQ%HQXW]HUNRPIRUWDEOHQ(LQ6FKULWW2SHUDWLRQ
GXUFKUXIWGD]XGLH)2575$13URJUDPPH)15227)6&+),7)(4&855)
XQG6&+()VXVXN]HVVLYHPLWGHQHUIRUGHUOLFKHQ3DUDPHWHUQDXI
$
*UDILNSURJUDPPH
$OOH3URJUDPPHGLHVHU*UXSSHDUEHLWHQPLWGHP3URJUDPP0XOWLJUDIGHU)LUPD
*/RFLF 6RIWZDUH+HLGHOEHUJ ]XVDPPHQ EHQXW]WH 9HUVLRQ  ’LH 9LVXDO %DVLF
3URJUDPPH HUVWHOOHQ WHPSRUlUH ’DWHLHQ PLW GHQ YRP *UDILNSURJUDPP EHQ|WLJWHQ
:HUWHQXQG7H[WHQ/HW]WHUHVZLUGGDQQPLWWHOVHEHQIDOOVYRQGHQ9LVXDO%DVLF3URJUDPP
HU]HXJWHQ%HIHKOVGDWHLHQ LP%DWFK0RGXV JHVWDUWHW’LH(QGXQJ ¶63• GHXWHW EHL DOOHQ
3URJUDPPHQDQGDGLH*UDILNDXVJDEHLQHLQHPVSKlULVFKHQ.RRUGLQDWHQV\VWHPHUIROJW
&+3/63*UDSKLVFKH$XVJDEHDXVJHZlKOWHU&KDUDNWHULVWLNHQXQG3XQNWHGHVEHHLQ
IOXVVHQGHQ5DQGHV
 ,623/63*UDSKLVFKH$XVJDEH HLQHV DXI HLQHP*LWWHU YRUOLHJHQGHQ VNDODUHQ )HOGHV
PLWWHOV,VROLQLHQ
 3523/63’DUVWHOOXQJ YRQ HLQHPRGHUPHKUHUHQ/lQJHQ RGHU%UHLWHQSURILOHQ DXV
GHPVHOEHQRGHUYHUVFKLHGHQHQVNDODUHQ)HOGHUQ
6<00663*UDSKLVFKH$XVJDEHHLQHV6DW]HVVNDODUHU0HZHUWHDOV6\PEROGDUVWHOOXQJ
PLW.UHX]HQIUSRVLWLYHXQG4XDGUDWHQIUQHJDWLYH:HUWH
6<03/63:LH6<00663DEHUIUDXIHLQHP*LWWHUYRUOLHJHQGHVNDODUH)HOGHU
9(&0663*UDSKLVFKH’DUVWHOOXQJYRQ0HZHUWHQ]ZHLHUVNDODUHU.RPSRQHQWHQDOV
9HNWRUSORW
9(&3/63:LH9(&0663DEHUIUHLQH’DUVWHOOXQJ]ZHLHUDXIHLQHP*LWWHUYRUOLHJHQ
GHUVNDODUHU)HOGHUDOV9HNWRUSORW
+LOIVSURJUDPPH
$%6*LEWGHQ$EVROXWEHWUDJHLQHV]ZHLRGHUGUHLGLPHQVLRQDOHQ9HNWRUIHOGHV]XUFN
RSWLRQDONDQQDXFKGHU:LQNHOGHU+RUL]RQWDONRPSRQHQWHQJHJHQ1RUGDXVJHJHEHQ
ZHUGHQ
 $6&72*5’*5’72$6&.RQYHUWLHUW HLQH ELV GUHL DXI HLQHP*LWWHU YRUOLHJHQGH
VNDODUH )HOGHU LQ GDV 0HZHUWH’DWHLIRUPDW *5’72$6& RGHU XPJHNHKUW
$6&72*5’QXUIDOOV0HZHUWHDXIDOOHQ*LWWHUSXQNWHQYRUOLHJHQ
’$7,1)2*LEW ,QIRUPDWLRQHQ]X’DWHLHQDXVZlKOEDUHU6SH]LILNDWLRQ LPDNWXHOOHQ
’DWHQYHU]HLFKQLVV3URJUDPP,21B(19DXV]HLJW’DWHLNRPPHQWDUHYJO$EE
$DQ
’,))06%LOGHWGLH’LIIHUHQ]]ZHLHU0HZHUWHGDWHLHQIDOOVGLH:HUWHDXIGHQVHOEHQ
0HSXQNWHQYRUOLHJHQ
’,9+5279%HUHFKQHWGLHKRUL]RQWDOH’LYHUJHQ]E]ZGLH9HUWLNDONRPSRQHQWHGHU
5RWDWLRQHLQHVDXV]ZHLVNDODUHQ)HOGHUQJHJHEHQHQ9HNWRUIHOGHV
$
(/72*5,’(U]HXJWHLQVNDODUHV)HOGDXIHLQHP*LWWHUDXVYRUJHJHEHQHQ6NDOLHUXQJV
IDNWRUHQURWDWLRQVIUHLHUXQGRGHUGLYHUJHQ]IUHLHUVSKlULVFKHU(OHPHQWDUVWURPV\VWHPH
YJO$EVFKQLWW
(;75$&7([WUDKLHUWHLQHQ7HLOHLQHVDXIHLQHPJU|HUHQ*LWWHUJHJHEHQHQVNDODUHQ
)HOGHVDXIHLQNOHLQHUHV*LWWHU
*5$’+%LOGHWGHQKRUL]RQWDOHQ*UDGLHQWHQHLQHVJHJHEHQHQVNDODUHQ*LWWHUIHOGHV
*581’).7)KUWGLH*UXQGIXQNWLRQHQGHU$GGLWLRQ6XEWUDNWLRQ0XOWLSOLNDWLRQ
RGHU’LYLVLRQ]ZHLHUVNDODUHU*LWWHUIHOGHUDXV
,19’,67,19’,670)KUWHLQH,QWHUSRODWLRQYRQ0HGDWHQPLW+LOIHGHULQYHUVH
GLVWDQFH0HWKRGHV$EVFKQLWWGXUFK,19’,67JLEWGDVLQWHUSROLHUWH)HOGLP
*LWWHUIRUPDW,19’,670LP0HGDWHQIRUPDWDXV
,21B(19/HJWGLHPRPHQWDQHQ3IDGHIUGLH’DWHQ3URJUDPP7HPSRUlUXQG
*UDILNGDWHLHQIHVWXQGRGHU]HLJWVLHDQ’DV3URJUDPP,210(18]HLJWLQVHLQHP
+DXSWELOGVFKLUPVWHWVGLHLPDNWXHOOHQ3URJUDPPSIDGYHUIJEDUHQ3URJUDPPHDQ
GLHVHUP|JOLFKWVFKQHOOHV:HFKVHOQ]ZLVFKHQGHQ]XU$XVIKUXQJGHUVSKlULVFKHQ
XQGGHUNDUWHVLVFKHQ9DULDQWHGHU&KDUDNWHULVWLNHQPHWKRGHEHQ|WLJWHQ3URJUDPPVHWV
GXUFKHLQIDFKHVbQGHUQGLHVHU3IDGHLQVWHOOXQJ
 ,62’5$: ,QWHUDNWLYHV =HLFKQHQ YRQ ,VROLQLHQ GHUHQ :HUWH GDQQ DEJHVSHLFKHUW
ZHUGHQ XQG PLWWHOV HLQHV ,QWHUSRODWLRQVSURJUDPPHV ]X HQWVSUHFKHQGHQ VNDODUHQ
9HUWHLOXQJHQDXIHLQHP*LWWHULQWHUSROLHUWZHUGHQN|QQHQ]XU(UVWHOOXQJYRQ7HVW
YHUWHLOXQJHQDOV$OWHUQDWLYH]XPDQDO\WLVFKHQ0RGHOOLHUHQJHHLJQHW
.2167(U]HXJWHLQNRQVWDQWHVVNDODUHV)HOGDXIHLQHP*LWWHU
0$*35(3 5(0,17 ,QWHUDNWLYH 7RROV ]XU $XIDUEHLWXQJ YRQ0HGDWHQ ]% ]XU
,QWHUSRODWLRQ IHKOHQGHU 9HUWLNDONRPSRQHQWHQ LQ GHQ0DJQHWIHOGGDWHQ RGHU ]XP
/|VFKHQIHKOHUKDIWHQ9HNWRUHQLQ’DWHQGHVHOHNWULVFKHQ)HOGHV
67$7,663*LEW0LWWHOZHUW0D[LPDOXQG0LQLPDOZHUW6WDQGDUGDEZHLFKXQJVRZLH
HLQ+LVWRJUDPPHLQHVVNDODUHQ*LWWHUIHOGHVDXV
9(&*5,’3URJUDPP]XU,QWHUSRODWLRQDXIHLQ*LWWHUPLWWHOVVSKlULVFKHU(OHPHQWDU
VWURPV\VWHPHYJO$EVFKQLWWEHLJURHQ,QWHUSRODWLRQVJLWWHUQZLUGGLH%HQXW
]XQJGHU7HOD9HUVLRQGLHVHV3URJUDPPVZHJHQGDQQHUKHEOLFKYHUULQJHUWHU5HFKHQ
]HLWHPSIRKOHQ
9(&5279(&527065RWLHUWDOV.RPELQDWLRQVNDODUHU)HOGHU9(&527RGHUDOV
0HGDWHQIHOGHU 9(&52706JHJHEHQHKRUL]RQWDOH.RPSRQHQWHQHLQHV9HNWRU
IHOGHVXPHLQHQYRUJHEEDUHQ:LQNHO
3(
$
$7HOD3URJUDPPH$XVZDKO
’LHVH 3URJUDPPH ZHUGHQ YRP 81,;/,18;3URPSW GXUFK (LQJDEH YRQ ¶WHOD
3URJUDPPQDPH!• DXIJHUXIHQ 1HEHQ GHQ KLHU DXIJHIKUWHQ VLQG GLYHUVH ZHLWHUH
.RQYHUVLRQVXQG+LOIVSURJUDPPH]%]XU7UDQVIRUPDWLRQYRQ67$5(’DWHQDXVLKUHP
RULJLQDOHQ%LQlUIRUPDWLQGDVIUGHQ67$5(’DWHQYLHZHUEHQ|WLJH$6&,,)RUPDWRGHU
]XU.RQYHUWLHUXQJYRQYHUVFKLHGHQHQ IU0DJQHWIHOGGDWHQEHQXW]WHQ’DWHQW\SHQZLH
:’&XQG,$*$HUVWHOOWZRUGHQ
VWDUHW’DWHQYLHZHUIU67$5(’DWHQHVN|QQHQHLQ]HOQHRGHUPHKUHUH=HLWVFKULWWH
GHU67$5(9HNWRUHQGHVHOHNWULVFKHQ)HOGHVPLWRGHURKQHGLHDQMHGHP’DWHQSXQNW
HPSIDQJHQH5FNVWUHXXQJLQ)RUPGHVVLJQDOWRQRLVH9HUKlOWQLVVHVDOV)DUEJUDILN
XQWHUOHJWDQJH]HLJWXQGHUVWHUHLP0HGDWHQIRUPDWDEJHVSHLFKHUWZHUGHQ=XGHP
NDQQ GLHPLWWOHUH HPSIDQJHQH 5FNVWUHXXQJ GLH $Q]DKO GHU 9HNWRUHQPLW HLQHU
JU|HUHQDOVHLQHUYRUJHEEDUHQ5FNVWUHXXQJXQGGLHPLWWOHUH)HOGVWlUNHGHVHOHN
WULVFKHQ)HOGHVGLHVHU9HNWRUHQLQHLQHUhEHUEOLFNVJUDILNIUGLHJHVDPWH’DWHLRGHU
IUDXVJHZlKOWH=HLWLQWHUYDOOHDQJH]HLJWZHUGHQ6FKOLHOLFKN|QQHQGLH1RUGXQG
2VWNRPSRQHQWHQYRQ GHV]HQWUDOHQ/lQJHQSURILOHVGHV67$5(0HJHELHWHVDOV
)DUEJUDILNHEHQIDOOVIUGLHJDQ]H’DWHLRGHUIU=HLWLQWHUYDOOHJH]HLJWZHUGHQ
PDJWLPHVWHSVWPDULDWLPHVWHSVWPDFFVWLPHVWHSVW6SHLFKHUWDXV’DWHQGHU,0$*(
60$*U|QODQG0$5,$&$12386XQG0$&&60DJQHWRPHWHUNHWWHQ(LQ]HO
]HLWVFKULWWHLP0HGDWHQIRUPDWDERSWLRQDONDQQGDEHLHLQH0LWWHOXQJEHUPHKUHUH
=HLWVFKULWWHYRUJHQRPPHQZHUGHQ
PDJURWDWHW 5RWLHUW0DJQHWRPHWHU0HGDWHQ’DWHLHQ GLH LQ ORNDOHQPDJQHWLVFKHQ
.RRUGLQDWHQJHPHVVHQZXUGHQLQGDVJHRJUDSKLVFKH.RRUGLQDWHQV\VWHPGDEHLZLUG
GDV,*5)GHUHQWVSUHFKHQGHQ(SRFKH]XU%HVWLPPXQJGHU5RWDWLRQVZLQNHOVEHQXW]W
KHLJKWVHSW7HOD9HUVLRQGHV06’263URJUDPPHV63+&$3VR
PLQFXUYW,QWHUSRODWLRQDXIHLQ*LWWHUPLW+LOIHGHUPLQLPXPFXUYDWXUH0HWKRGH
YJO$EVFKQLWW
YHFJULGW,QWHUSRODWLRQDXIHLQ*LWWHUPLWWHOVVSKlULVFKHU(OHPHQWDUVWURPV\VWHPHYJO
$EVFKQLWW
QQW,QWHUSRODWLRQDXIHLQ*LWWHUPLWWHOVQDWXUDOQHLJKERXU,QWHUSRODWLRQYJO$EVFKQLWW
 UXIW GDV )2575$13URJUDPP QQGULYHU YRQ 0 6DPEULGJH PLW GHQ YRP
%HQXW]HUHLQJHJHEHQHQ3DUDPHWHUQLP%DWFK0RGXVDXI
DOOVN\W3URJUDPP]XU/RNDWLRQYRQ3XQNWHQLQDOOVN\FDPHUD%LOGHUQLPJHRJUDSKL
VFKHQ.RRUGLQDWHQV\VWHP
Q
N
P K

$
$)2575$13URJUDPPH
 IQURRW VFKILW HTFXUU VFKH9RQGHQ7UHLEHUSURJUDPPHQ63+&$3 06’26E]Z
KHLJKWVHSW81,;/,18;DXIJHUXIHQH3URJUDPPH]XU)HOGWUHQQXQJIRUWVHW]XQJ
XQG 8PUHFKQXQJ LQ lTXLYDOHQWH 6WU|PH V $EVFKQLWW  IQURRW EHUHFKQHW GLH
.RHIIL]LHQWHQ  IU YRUJHJHEHQHV  XQG. VFKILW EHUHFKQHWPLW GLHVHQGLH
KDUPRQLVFKHQVSKHULFDOFDS.RHIIL]LHQWHQDXVYRUJHJHEHQHQ0DJQHWIHOGGDWHQDP
%RGHQ HTFXUU UHFKQHW GLHVH .RHIIL]LHQWHQ LQ VROFKH IU GLH 6WURPIXQNWLRQ GHU
lTXLYDOHQWHQ6WU|PHXPVFKHEHUHFKQHWDXVGHQHUPLWWHOWHQKDUPRQLVFKHQ.RHIIL
]LHQWHQGLHGXUFK$EOHLWHQGHVPDJQHWLVFKHQ3RWHQWLDOVE]ZGHU6WURPIXQNWLRQVLFK
HUJHEHQGHQ9HNWRUIHOGHUDXI*LWWHUSXQNWHQHLQHU.XJHOVSKlUHYRUJHEEDUHQ5DGLXV
$XHUGHP3URJUDPPHTFXUUGDVYRP$XWRUJHVFKULHEHQZXUGHVWDPPHQDOOHGLHVH
3URJUDPPHYRQ*9+DLQHVVLHVLQGJHJHQEHUGHULQ+DLQHVJHJHEHQHQ
)RUP]7OHLFKWPRGLIL]LHUWZRUGHQ
 QQGULYHU 3URJUDPP ]XU ,QWHUSRODWLRQ PLW GHU QDWXUDO QHLJKERXU  0HWKRGH YRQ
06DPEULGJH
’DQNVDJXQJ
%HL+HUUQ3URI’U.+*ODPHLHUP|FKWHLFKPLFKKHU]OLFKIUGLHhEHUQDKPH
XQG%HWUHXXQJGLHVHU$UEHLW HEHQVRZLH IU VHLQH8QWHUVWW]XQJEHL GHU0LWWHOEHDQ
WUDJXQJXQGEHLGHU(UP|JOLFKXQJYRQ5HLVHQ]ZHFNV7DJXQJVWHLOQDKPHQEHGDQNHQ
0HLQEHVRQGHUHU’DQNJLOWGHUJHVDPWHQJHRSK\VLFDOUHVHDUFKGLYLVLRQGHV)LQQLVFKHQ
0HWHRURORJLVFKHQ,QVWLWXWHV+HOVLQNLXQGVHLQHP’LUHNWRU3URI’U5LVWR3HOOLQHQIU
GLH KHU]OLFKH$XIQDKPH DOV JOHLFKZHUWLJHU 3DUWQHUZlKUHQGPHLQHV ]ZHLMlKULJHQ )RU
VFKXQJVDXIHQWKDOWHVDQGLHVHP,QVWLWXWZlKUHQGGHPGHUJU|WH7HLOGHV,QKDOWHVGLHVHU
$UEHLWHQWVWDQG+LQVLFKWOLFKGHUIDFKOLFKHQ=XVDPPHQDUEHLWEHGDQNHLFKPLFKYRUDOOHP
EHL GHQ’UHV $UL 9LOMDQHQ 3HNND -DQKXQHQ $VNR+XXVNRQHQ.LUVWL .DXULVWLH $UMD
3DMXQSll-RXQL5\Q¡XQG-RKDQ6LOpQVRZLHEHL3URI’U+DQQX.RVNLQHQ1HEHQGHP
IDFKOLFKHQ$QWHLOYHUGDQNHLFKPHLQHP)LQQODQG$XIHQWKDOWDXFKZHVHQWOLFKH(UIDKUXQ
JHQLPNXOWXUHOOHQXQGPHQVFKOLFKHQ%HUHLFK
)U DQUHJHQGH ’LVNXVVLRQHQ LP HQJHUHQ RGHU ZHLWHUHQ =XVDPPHQKDQJ PLW GHU
YRUOLHJHQGHQ$UEHLWELQLFK3URI’U-8QWLHGW0QVWHU3URI’U+HUPDQQ2SJHQ
RRUWK8SSVDOD6FKZHGHQ’U%HUQG,QKHVWHU.DWOHQEXUJ/LQGDX’U5D\PRQG’
*UHHQZDOG/DXUHO0DU\ODQG86$XQG’U9LFWRU6HUJHHY6W3HWHUVEXUJ5XODQG
GDQNEDU
:HLWHUKLQ ELQ LFK ’U ( 1LHOVHQ .DWOHQEXUJ/LQGDX IU GLH hEHUODVVXQJ YRQ
67$5(’DWHQ ’U 7LP <HRPDQ /HLFHVWHU (QJODQG IU 6XSHU’$51’DWHQ
’U7KHUHVH0RUHWWR.RSHQKDJHQ’lQHPDUNIU’DWHQGHU*U|QODQG0DJQHWRPHWHU
NHWWHQ3URI’U+/KU 3RWVGDP IU VHLQH8QWHUVWW]XQJEHLGHU$XVZHUWXQJYRQ
,0$*(’DWHQVRZLH’U0DOFROP6DPEULGJH&DQEHUUD$XVWUDOLHQGDIUGDHUVHLQ
3URJUDPP ]XU QDWXUDO QHLJKERXU  ,QWHUSRODWLRQ ]XU9HUIJXQJ VWHOOWH ]X’DQN YHU
SIOLFKWHW
1LFKW]XOHW]WJLOWPHLQ’DQNGHP’HXWVFKHQ$NDGHPLVFKHQ$XVODQGVGLHQVW’$$’
XQGGHU’HXWVFKHQ)RUVFKXQJVJHPHLQVFKDIW’)*GLHGXUFKLKUHILQDQ]LHOOH8QWHUVWW
]XQJGLHVHZLVVHQVFKDIWOLFKH$UEHLWI|UGHUWHQ
